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WHC-SD-WM-DP-054 REV O

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-503-156 December 6, 1993
PREPARED BY: . . DATE COMPLETE:
L. L. Fritts ’)ﬁf\i_ﬂ? /2-¥-G3 December 8, 1993
UNITS: uCi/mL
SPLNAME | SPLID | ANALYTE | RESULT #1| RESULT #2| AVERAGE |RPD%| %REC| DETLIM | % CTER
STD 63843 | G754 | Am-241 | 329E+1 1228] 171E3 | 204
BLANK G746 | Am-241 | <3.40E5 34 | 340E5 | 710
A8 G747 | Am-241 | <3.40E6 27 | 340E5 | 586
B8 G748 | Am2a1 | 1.18E-4 09 | 340E5 | 542
c-8 G749 | Am-241 | 1.94E4 04 | 340E5 | 802
D-8 G750 Am-241 <3.40E-5 7.4 3.40E-5 41.2
NARRATIVE: [ ]NOSPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The resuits for the standard are in uCi/L.

Rerun G748 and G749--Low tracer recoveries have resulted in actual values.
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 REV O

‘n"‘~

1@‘6“ _#QUT FOR RERUN

# o
R 249 .

¢ Senil No Sample Pomnl Dale Time Is50ed Priatity
GoO7aB =BEA20 X0 00 ThAR T | A l1-2n-0n
Delgrmination Method Standard Aesull Unis Charge Code Reruny
AmZal LA-S03-156 % RECOVERY VOGEL
Sample Se.ze Customer 10 ™
- \ [alanka
T 10OmML 10 - I 4 oml Sulin | 7T
Remarks Calcitanons Aesuils ﬁ&BLIB
EDRE RZOL ARDOL
zrps B3BAZ  rmsunT 3XT o

ar RISERAN
?'.\",n“" ﬁ\_\J

STD VAL Q.79 WREC 4252

3

N
LI cb Anglyst . 2 Analysl 3 Analysl - 4 Arnalyst - 5
W«JJ___ WW/

12193 A YA

Hrs / Hig / Hrs His s
127793 | g3 Y=l
Date Time Compleled

T T

5‘ &A0G-061 (R 1D &)

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD
“|Bpike (Tracer) Book Number - 78B43
Activity of Am243 Tracer in dpmn/ml (SPKA) 7537
pike {Tracer) Volume in mL {SPKY) 0.1
olume of Sample in mi, (35) 1
: ilution Factor (DF) 101
0 [pigest Dilution Factor (DDF) 1
‘Mm-241 Area Peak Height from AFA {C241) 47
J VANSANT Am=-243 Area Peak Height from AEA {£243) 49
ATotal AT Count (ATOT) 654
12/06/93 AT Count Timme in Minutes (MIN CTd) 30
Background in CPM {BKG) 6

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL,/L)) / (((243 * SS * (2220000dpm/ml})

wCi/ml = pCi/L / (1000mL/1)

Tracer % Rec = ((ATOT / MIN CTd - BKG) * 2 * {243 / (C241 + (243)} / {SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ((f / C241) + {t /C243) * 100

BEST AVAILABLE COPY

[Am-241 uCi/L = 3.29E+01 |
(larm-241 nCi/ml. = 3.29802 |
"Relative counting error = 20.4% J|
|[A]n—243 Tracer Recovery = 2.1% i
e
[Data Entry by: & - Date: 08-Dec-93
lapproved by: AT e Date: Decemba- 81693

F 3 Rev. 12" Page 1 of 1
orm ev 886 g




WHC-SD-WM-DP-054 REV O

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

. 12-7-93 /ﬂ

651y

24

G 746-5582

BEST AVAILABLE COPY

887




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 REV O

Foa —
. 3 337

e Seriat No ;J _LSample Paing . N Dal'e Time lssumd Priany
G T ST ROP G0 DAV, p| 11-20-03 | 15 o
Octerminatan Methog Standarg Aesult Urits Chaige Code Reruns
FASTRA LA FGR-T 66 RIPEREY VGG 0
Sample Size . 57'1[ /2&".;3 Customes 10
e T 8 oyl Sabke |

Remarks Caltulancns RAesulis

P OLLANE %846

ORI G

A IR |
VAl

R

¥ W LR B
RN

<3 4p v 107

o OUT FOR RERUN
S 7 S N i

Anca e

s |
12-8-93

If{g—lg_qg Time Completed W %/l%‘ -

54.6B0C-061 (A-10-83)

AM-241; LA-503-156 (D-0) LIQUIDS BLANK
Bpike (Tracer) Book Number 78843
G746-5682  |Activity of Am243 Tracer in dpm/imL (SPKA) 7537
$-herls Epike (Tracer) Volume in mL [SPKV} 0.1
2264 [Volume of Sample in mL (59) 0.5
Dilution Factor (DF) 1
Digest Dilution Factor {DDF) 1
Am-241 Area Peak Height from AEA {€241) 2
Arn-243 Area Peak Height from AFA . (C243) 210
Total AT Count {ATOT) 422
12/06/93 AT Count Time in Minutes (MIN CTd) 30
{Background in CPM (BKG) 1

Am-241 §uCi/L = {(C241 * SPKA * SPKV * DF * DDF * (1000mL/L) / ((C243 * S ¢ (2220000dpm,/mL})
uCi/ml, = pCi/L / (1000mL/L)

Tracer % Ree = ((ATOT / MIN CTd - BKG) * 2 * (0243 / (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error = Square Root of ({1 / C241) + (1,/0243)) * 100

NOTE: Reported result is a LESS THAN value using BEST AVA”_ABL: COPY

5% of the Am-243 peak as the Am-241 peak.

[Am-241 nCi/L = < 3.40E-02 |

fam-241 pCi/mil = < 3.40E05 }

iRelative counting error = 71.0% |

fAm=243 Tracer Recovery = 3.4% ||
[Data Entry by: W Date: 08-Dec-93
lapproved by: LS4 Date: [¥emby § 1943

Form 3 Rev. 1.2 Page 1 of 1
_ 888



2

AMER

WHC-SD-WM-DP-054 REVO

ICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

/R 79 3 @‘

G7z;/(,-saya

BEST AVAILABLE COPY

889




PLACE ANALYTICAL CARD (N BOX BELOW-DO NQT WRFTE IN SPACE

WHC-SD-WM-DR-054 REV O

#
7 dozq :
Senal No Samn\e Point Cate T
. | § ’ ime Issueq Proger, |
i P -R”7r -
, f N ?17 .)l;;? ‘(‘J,.Qunq f_\lh L ‘!‘!7'?!‘. Rt ’ LR \r
: Determination Melhod slanga-g Result Aniys —— ’Ch : c l i
’ arge Code Rerung
ol AmT 3 |
CoAmTAT LA-ONR-154 iR vl VOLRT
Sample Size ‘ —= T

Customer 10

7. 5C0OmLY . Beoml Bhina R

Remarks Calcuianans Resuits

COINT AT uCI/L e ]C(-)ML/ @ﬂjﬁ' ‘78846 :
<340 x 07 { 4/ ‘

Wm—)t \\ W —

Ve

Hes V Hrs 7 s > —
Date T‘:ip‘; 73 /7893 5
m ‘_lo _q ompleted Lab Lt » ar . , !
3 ::j é EAJK ’//{,/_C/)__C_r_____“ ‘

S4-6800-D61 R 10 g7

AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
pike (Tracer) Book Number 78B43

G747 5782 Activity of Am243 Trucer in dpm/mlL (SPKA) 7537
; pike (Tracer) Volume in mL (SPRY) 0.1
Jolume of Sample in mL (SS) 0.5
i flution Factor ’ (DF} 1
0 [Digest. Dilution Faclor {DDF} 1
H4m~-241 Area Peak Height from AFA (C241) 3
) VANSANT Am—243 Area Peal Height from AEA ((243) 25
______ CiiTotal AT Count (ATOT) 437
12]06]93 AT Count Time in Minutes (MIN CTd) 20
|[Background in CPM (BKG) 4

Am=241 uCi/L = ((C241 * SPKA * SPKY * DF * DDF * {1060 mLAY) / ((C243 * S5 * (2220000dpm,/mL))

nCi/mlL = uCi/L / (1009mL/1)
Tracer % Rec = ((ATOT / MIN CTd — BKG) * 2 * (243 / (C241 + (243)) / (SPKA * SPKV)) * 100

Relative Counting Error = Square Root of ({1 / 241) + (1,/C243)) * 100

NOTE: R d Itis a LESS THAN val i e :
eported resultis a value using E{;ST AVAILABLE COPV

5% of the Am-243 peak as the Am-241 peak.

fAm-241 pCi/L = < 3.40E-02 |
fAm=241 yCi/ml = < 3.40E-05 |
{Relative counting error = 58.6% |

2.7% i

It

|i~‘un—243 Tracer Recovery

O /
{Data Entry by: VA e Date: 08-Dec-93

lApproved by:, . Date: Dg¢em b~ ¥, 1481
Form 3 Rev. 7.2 ° 830 Page 1 of 1




WHC-SD-WM-DP-054 REV 0

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

BEST AVAILABLE COPY

891,




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE iN SPACE

.19y 1074
OUT FOR RERUN

fT“\L'E : i o

rLY i
WHC-SD-Wh-DP-054
- E5 55 _
2 Senal No Sample Poinl Date Time |ssued Phipety
oG EYRT Tal a0 TAY P10 TR R wE

Detetmination Y Memod‘sm\dardk ! Fleshll Lrks TN Charge Code Reruns

PR EEEEN ED UP PP S GWor e YOGET

Sampie S0 Customer 1D

L oml t.5 CDWLCQU}‘\DS P
Remarks Calcntalrars Prsu'ls \m%il&’7agq3

REVO

V’,ﬁ%l\(_\b Analyst -3 O_ Anglyst - & Anatyst - §
;@-«49—— Wﬂww
s Hrs AR His Hrs
/,2 7932 12.9.93
Date Time Completed Lab U
-l -93 q y -
77 F 54.6B00-061 (R -10-83}
j
ANI 241 : LA-5603-156 (D-0) LIQUIDS SAMPLE
Epike (Tracer) Book Number 78B43
G748—5782 Metivity of 4m243 Tracer in dpm/ml, (SPKA) 7537
B i{Bpike (Tracer) Volume in ml {SPRV) 0.1
Volume of Sample in mL {s5) 0.5
{Ditution Factor {DF) 1
{0 |Digest Ditution Factor {DDF) 1
1V NAn-241 Area Peak Height from AEA (C241) 4
J VANSANT 4m-243 Area Peak Height from AFA (C243) 23
ATotal AT Count {ATOT) 299
12/06/93 AT Count Time in Minutes {MIN CTd) 30
|Background in CPM (BKG) 6 |

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * {1000mL/L)) / ((C243 * S5 * (2220000dpm/mL)

Ci/mL = pCi/L / (1000mL/1)

Tracer % Rec = ((ATOT / MIN CTd - BKG} * 2 *(C243 / (241 + C243)) / (SPKA * SPKV)} * 100

Relative Counting Error = Square Root of ([1 / C241) +

(1/C243) * 100

BEST AVAILABLE COPY

[Am-241 pCi/L = 1.18E-01 }
ilAm—-Eti-l uCi/mlL = 1.18E-04 |
[Relitive counting error = 54.2% |
f4m=-243 Tracer Recovery = 0.9% H
? = Date. _ 08-Dec.83

[Data Entry by:if' ey
o5

l[a}pproved by: Nt 7&

Date: Dkiembe- I, 1553

Form 3 Rev. 1.27 /7

89<

Page 1 of 1



WHC-8D-WM-DP-034 REV O

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

H= /R-7-93 ﬁ

%’é Coyv#-508 2%

BEST AVAILABLE COPY

833




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 RE
#/ Lo >4 RE
Serial Mo Sampie Pont Date Time Issued Prigrty

* A0 =Rl 1on 80 TAY T 1i-20-03 | 12:55 |26
Determiration N [ Meingd s.u&nna:c“ oW J Resyt Uans Charge Code Aeruns
Al TALECR-15a uCi, ML YVOGET 7
Samgle Sice Customer {D
" Neoml T Boml G Pindoa (i3
Remarks Calcnlahiors Apgyits
COUHT S T L + lOOQPﬂL‘a'7884} 3

o] ~ 4
1.94 X 10 LG y
AT,

A?T'!\C-i'i FRNTOYT

Ao QUT FOR RERUN
YIS Apalys - 2 Aratys - 3 Anatyst - 4 Anaryst - §

%éwh Vet yrricd-
Hry M %_H%s._g / Hrs Fis s
2 /2.9 93

IDS_L)_ . N Time Completed %{;_% %%’ég‘:é

54-6800-061 (R-10-B3)

VO

LA-503-156 (D-0) LIQUIDS SAMPLE
Bpike {Tracer) Book Number 78843
Uctivity of Am243 Tracer in dpm/ml (SPKA) 7537
Epike {Tracer) Volume in mL (SPKV) 0.1
[Volume of Sample in mlL (5S) 0.5
ution Factor (DF) 1
Digest Dilution Factor (DDF} 1
(b Wm=241 Area Peak Height from AEA {C241) 2
1) VAN SANT Am~243 Area Peak Height from AEA {243) 7
‘ it Total AT Count (ATOT) 86
12/06/93 T Count Time in Minutes {MIN CTd) 30
|Background in CPM {BKG) 1

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/L) / (((243 * S ¢ {2220000dpm,/mlL})

pCi/mL = pCi/L / (1000mL/1)

Tracer % Rec = {[ATOT / MIN CTd — BKG) * 2 * {243 / {C241 + C243}} / (SPKA * SPKV)} * 100

Relative Counting Error = Square Root of {{1 / €241) + (1,/C243)) * 100

BEST AVAILABLE COPY

hm-241 pCi/L = 1.94E-01 |

am-241 uCi/mL = 1.94E-04 |

[Relative counting error = 80.2% ”

(k=243 Tracer Recovery = 0.4% |
[Data Entry by - Date: 08-Dec-93
Approved by: 3 Date: DeéidmbF, 1543

Form 3 Rev. 1.2

894

Page 1 0f 1



WHC-SD-WM-DP-054 REVG

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

4 2 7753 Aﬁ

Y%
—_—
=2

C7Y7- 5784

BEST AVAILABLE COPY

8935




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

rILt
e WHC-SD-WM-DP-054 REVO
#7 735 _—

' Ser.al No Sample Point - "} ale Time 1ssyed Pronty
GoThGL-RTAT] 107 90 DAY 11-02-83 [17:55 |25
Determination _'- MP\hoé'SlanEald ) “.‘lésu'q udiis Charge Code Aeruns

- S . v L \ -
ASTRGV ] TA-505-105 nCL /ML VOGEY, I
Sample Size Customer 1D
ooyl Beo el ehog D5
Remains Calcivaticrs Reculls
O AZ e T . looSpille 78R4R
Rssit f
Ny N \
A 2 Anabpst - Anatyst - 3 Analyst - 4 Analysl - 5
e | Vtgrdid—
Hrs 4 /{2 H} Hrs Hrs His
7312843
Date Time Completed Lab Ugu Mo —
12:b-83 s | 2=
' ¥ 54.6800-061 (R-10. 831
AM-241: LA-503-156 (D-0) LIQUIDS SAMPLE
iEpike (Tmeer) Book Number 78B43
(3750-5782 Activity of Am243 Tracer in dpm/ml {SPKA) 7537
IEpike (Tracer) Volume in ml {SPEV) 0.1
Volume of Sample in mL (S3) 0.5
IDilution Factor ) (DF) 1
0 Jll)igest Dilution Factor (DDF) 1
Am-241 Area Peak Height from AEA (C241) 6
Am-243 Area Peak Height from AEA ((243) 318
" Da Total AT Count (ATOT} 969
12/06/93 AT Count Time in Minutes (MIN CTd) 30
[Background in CPM {BEG) 4

Am-241 pCi/L = ((C241 * SPKA * SPKV * DF * DDF * (1000mL/U) / ((C243 * S * (2220000dpm,/mL}
uCi/ml = uCi/L / {1000 mL/1)

Tracer % Rec = {{ATOT / MIN CTd - BKG) * 2 * (C243 /241 + C243)} / (SPKA * SPKV)) * 100
Relative Counting Error = Square Root of {(1 / C241) + (1/C243)) * 100

NOTE: Reported result is a LESS THAN value using BEST AVA“_ABLE COPY

5% of the Am-243 peak as the Am-241 peak.

fAm-241 pCi/L = < 3.40E-02 |

[Am—241 pCi/ml = < 3.40E-05 |

HRelative counting error = 41.2% ”

(lan~243 Tracer Recovery = 7.4% i

S {

[Data Entry by: | T Date: 08-Dec-33
Approved by: !ﬁ i_t, Datwy.ﬂ %3
Form 3 Rev. 1.2 Page 1of 1

836



WHC-SD-Wi-DP-054 REVO

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE

o b———— e

3 /,2~7—97_,yé/ .
707,
= G750-5782
BEST AVAILABLE COPY

897
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- Westinghouse Hanford Co.

GENETZRAL A LPHA ENERGY ANALY SIS
Rev. 2.01

WHGC-SDss 1 O
DATA REDUCTION REPORT iG-8D-WM-DP-054 REVO
SAMPLE
G745-5582
File ID: 2a2448.CNF

Counted on: 12/ 7/93 @14: 3
Detector: AEAZ

Geometry number: 1

Count time: 28805. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 37.2 37.2 298.292 298,292 22.000 16,055 11.000 2,717
2 38.606 38.6  253.519 253.519 26.000 10.847 13.000 2.2730

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count 3%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m uCi/ea
Am241 0:517 5.480 5.478 0.0020.08 2.50 5.7 20.5 0.925E-05
Pu238 5.499 5,478 0.021 26.8 0.121E-04
Am243 0.441 5.276 5.268 0.0080.05 2.14 . 6.9 leé.6 0.749E-05
Totals: 0.957 <--valid peaks only--> 4.64
DETECTOR CALIBRATION
Energy (MEV) = 4.076 + (0.6047)+Channel
Energy range (MeV): 4.076 TO 6.483
Efficiency = 0.1297 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 2326.0 100.000
Smoothed 2326.0 100.000
Composite fit 2227.1 95.749
Residuals 98.9 4,251

Analyzed by:

ALJ

BEST AVAILABLE COPY

898



Spectrum 2a2448.CNF

'l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 329.3

WHGC-SD-Wii-DP-054 REV O
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BEST AVAILABLE COPY
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Westinghouse Hanford Co.

GENEZRATL AL PHA ENERGY ANALYSIS
Rev. 2.01

DATA REDUCTION REPORT iy g ;
WHC-SD-Vi-DP-051 REV O

- W
SAMPLE
G746-5682
File ID: 3a3512.CNF

Counted an: 12/ 7/93 @14: 4
Detector: AEA3

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
D Initial Final Initial Final Initial Final Initial Final
1 178.7 178.7 259.095 259.095 14.000 6.988 7.000 3.736
FEAK RESULTS
Peak Error Limit: 25%

Peak AEA  Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 0.940 5.241 0.03 5.53 3.8 7.6 0.1698-04

Te.als: 0.940 <--valid peaks only--> 5.53

DETECTOR CALIBRATION
Energy (MEV) = 4.049 + (0.0046)*Channel
Energy range (MeV): 4.049 TO 6.404
Efficiency = 0.1473 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 2825.0 100.000
Smoothed 2825.0 100.000
Composite fit 2656.4 94.032
Residuals . 168.6 5.968

Analyzed by:

ALJ

BEST AVAILABLE COPY

901



Spectrum 3a3512.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 1230.8

WHC-SD-WM-DP-054 REV O

BEST AVAILABLE COPY
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Westinghouse Hanford Co.

GENERAL AL PHA ENERGY ANALYSIS

Rev. 2.0l
DATA REDUCTION REPORT \J';I:W.EC__SJ{"_E_J!;:; DRLOT. r',,h%, -
: ' TS0 e
SAMFPLE
G747-5782

File ID: 4a4021.CHNF

Counted on: 12/ 7/93 @14: 4
Detector: AEA4

Geometry number: 1

Count time: 28801, Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
D Initial Final Initial Final Initial Final Tnitial Tinal
1 80.5 80.5 255.059 255.059 16.000 8.486 8.000 TUTE

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA Peak Centroid Count 3%err Activity
ID Isotope Frac. Exp. Obs. Diff. FWHM Rate c/m @95 l/m nCisea
1 Am243 0.906 5.276 5.271 0.0050.04 2.62 5.5 34.5 001500 -04

Totals: 0.906 <--valid peaks only--> 2.62

DETECTOR CALIBRATION
Energy (MEV) = 4,072 + (0.0047)*Channel
Energy range (MevV): 4.072 TO 6.479
Efficiency = 0.0768 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 1390.0 100.000
Smoothed 1390.0 160.000
Composite fit 1259.0 30.578
Residuals 131.0 9.422

Analyzed by:

ALJ

BEST AVAILABLE COPY

S04



Spectrum 4a4021.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc - Display Max.:

WHC-SD-WM-DP-054 REV O

-----------------------------------------------------------------------

BEST AVAILABLE COPY
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Raw Data Dump for AEA Spectrum:
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Westinghouse Hanford Co.

G ENERAL A LPHA ENERGY ANALY SIS
Rev. 2.01

DATA REDUCTION REPORT »
IHG-SD v e

‘ sim -
¥opamd gl Y T e

W

SAMPLE bt

G748-5782
File ID: 5a5944.CNF

Counted on: 12/ 7/93 @14: 5
Detector: AEAS

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS
Pealk Peak hoight Peak center FWHM Tau

ID Initlal Final Initial Final Initial Final L 1
l 16.1 15.1 259.665 256,790 16.000 16.080 B3.000

PEAK RESULTS
Peak Error Limit: 25

o

Peak AEA Peak Centroid Count Serr Aotivity

T
e

Ik Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m nea o
] Am2A3 0,602 5.276 5.280 -.0040.07 0.76 10.3 T OO e
Fu240 5.144 5.280 -.136 .0 s

Totals: 0.602 <--valid peaks only-~> 0.76

DETECTOR CALIBRATION
Energy (MEV) = 4.099 + (0.0046)*Channel
Energy range (MeV): 4.099 TO 6.454
Efficiency = 0.1155 CPM/DPM

TOTAL COUNT DATA:

Ttem Total % Recovery
Raw spectrum . 605.0 100.000
Smoothed 604.3 99.892
Composite fit 363.9 60.156
Residuals 241.1 39.844

Analyzed by:

ALJ

BEST AVAILABLE copy

907



Spectrum 5a5944.CNF :
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 87.2

WHC-SD-WM-DP-054 REVO

......
......

------

.....

----------------------------------------------------------------------

-------------------------------------------------------------------

..............
-----------
-------

-----

..........

BEST AVAILABLE COPY
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GENEZRAL

Peak
IND TIsotope-
1 Am243
Pu240

Totals:

Feak heig
initial Fi
5.4

AEA
Frac Exp
0.594 5.2
5.1

0.594 <--v

V\f-‘-':.'ly,-x_-”\
(2.8 13
Westinghouse Hanford Co.
AL PHA ENEZRGY ANALY SIS
Rev. 2.01
DATA REDUCTION REPORT
) ‘J‘Ji",' A\-Qr.}m‘."‘ ",;f« ) A e
SAMPLE Fl-S UYL DPsg AR
G749-5782
File ID: 6a6854.CNF

Counted on: 12/ 7/93 @14: 6

Detector: AEAG

Geometry number: 1

Count time: 28804. sec

PEAK ANALYSIS

ht Peak center FWHM reon

nal Initial Final Initial Final ny G

5.3 261.228 262,021 44,000 28,0024 BN

PEAK RESULTS
Peak Error Limit: 25%

Peak Centroid Count %err Activity

. Obs. Diff. FWHM Rate c/m (@95 d/m i/ ea

76 5,319 -.0430.13 0.41 13.9 209 DL 120 e-un

44 5.319 -.175 ’ LI S S DR R N N

alid peaks only--~> 0.41

DETECTOR CALIBRATION

Energy (MEV) = 4.088 + (0.,0047)*Channel
Energy range (MeV): 4.088 TO 6.494
Efficiency = 0.1457 CPM/DPM
TOTAL CQUNT DATA:
Item Total % Recovery
Raw spectrum 334.0 100.000
Smoothed 327.1 97.4933
Composite fit 198.3 59.377
Residuals 135.7 40.6273

Analyzed by:

ALJ

BEST AVAILABLE COPY
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Spectrum 6a6854.CNF
] Legend: Raw = .... Modeled Peaks = 1,2,.., .etc Display Max.:

WHC-80-WM-DP-054 REVO

-----------------------------------------------------------------------
---------------------------------------------------

...................
--------------------

...............

-------

-------
--------------
------------------

---------------

BEST AVAILABLE COPY
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Westinghouse Hanford Co.
G ENEZRAL AL P HA ENERGY ANALY S I3
Rev. 2.01
DATA REDUCTION REPORT VJHC‘SD*L&:-UQ-QSE ney
SAMPLE
G750-5782
File ID: 7a7384.CNF
Counted on: 12/ 7/93 @14: 6
Detector: AEAT
Geometry number: 1
Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
n Initial Final Initial Final Initial Final Tnitial  ripal
i 268.8 268.8 256.825 256.825 18.000 9.700 annn A
PEAK RESULTS
Peak Error Limit: 25%

Peak ' AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 am243 0.968 5.276 5.264 0.0120.04 10.19 2.8 84.9 0.3832E-04

T als: 0.968 <--valid peaks only--> 10.19

DETECTOR CALIBRATION
Energy{MEV) = 4,083 + (0.0046)*Channel
Energy range (Mev): 4.083 TO ©6.438

Efficiency = 0.1213 CpPM/DPM

TOTAL COUNT DATA:

ITtem Total % Recovery
Raw spectrum 5055.0 100.000
Smoothed . 5055.0 100.000
Composite fit - 4892.3 96.781
Residuals 162.7 3.219

Analyzed by:

ALJ

BEST AVAILABLE COPY

913



X Spectrum 7a7384.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 1688.72

WHC-SD-WM-DP-054 REVD

---------------------------
-------------------------------------------------------------------

......................................................................

BEST AVAILABLE COPY
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WHC-SD-WM-DP-054 REV O V(%
WESTINGHOUSE HANFORD COMPANY %d@)\ /3?91

222-S LABORATORY
ANALYTICAL BATCH

},ab Segment Serial No, Customer |D:
0-69% G473 G200 £-20) #1331 C DT
Analysis: N Sample Prep: - i
i C 9 / / f('eg‘%
Instrument: Mg]g;g Procedure/ Rev: /A -4 58, / /’>/
Technologist:’% ﬂch@\( /]@’—\(A)—QQ_ . |Date: /@////Zf )
Starting Time: .30 ~J Temperature 0")5 o
Ending Time: 1430 Chemist; C’)’@N‘\\‘QQ\ g/mﬂcwﬂ
Comments: "
Description Lab ID Description Lab 1D
1 ST ()-89~ s | 1]
2 LK -477-5s5M | [ 12
3 Cample. 4785054 | 13
| ot ;415754 [13
5| Qe (- 05784 | |15
6| samelc Gy-sred) [ 18
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Voi. of
Type and Aliquot Vol. and Aliquot Vol. Aliguot Vol. Standard
(MeS 72R5) ) DSom\
7. 5{}@(‘% AL RN
917 ]

A-B000-881 (02/92)
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WHC-SD-WM-DP-054 REV O

[

ANALYTICAL BATCH SUMMARY SHEET

METHOD: DATE START:
LA-438-101 ) OCTOBER 11, 1993
PREPARED BY s R DATE COMPLETE:
JL SLIPPERN ot QOCTOBER 20, 1993
UNITS: uCi/mL [
SPLNAME | SPLID | ANALYTE | RESULT #1| RESULT #2| AVERAGE |RPD%|%REC| DET UM | %CT ER
93851 G696 | Teog 3.48 959 | 3.23E5 15
BLANK G697 | Tco9 | <B3BE6 68.2 | B.38E-6 56
A9 G698 | Tc99 | <B.14E-6 70.1 | _8.14E-6 6.0
B-9 G699 |  Tc99 3.94E-4 700 | B.15E6 2.1
co G700 | Te99 | 3.79E-4 70.6 | 8.09E-6 2.2
D-9 G701 Tco9 4.64E-4 704 B8.10E-6 20
NARRATIVE: NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:
The results for the standard are in uCi/L.

18



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-Wis-DP-g54 R

| /42 Vo
; zr al Na Sample F‘o!nt . Gate o e
; 696.-55 - o
[ Sl 5584| 102 9¢ DAY 9-23-93 |14:45 |z
X Hierminalion Method- Standarg Result Urits Charge Code Fles
Tcm:99S LA-438-101 |% RECOVERY |D44R3 P
Custamer 10
7 |
s sk LS STD ™ |
ks Calcylations Raeg,ity U( .i'_ /OU h\.\ —
EDP 5363 TC99 !
STD#93/35/  RESULT 3.4%
SID VAL 3,627 x%REC 25,9 7o
RN Anglyst - 4 T : { Analyst - 4 Aralyst § —IJ
s : e \'
/o /,__93 //‘;}) Hes [
L 0 ~fits i
D;/"’ / Time Co-npir-lea L;/n Uit Mgr} Q"AJ -
a// 5 /Q '3 q Q‘-‘\g /C
b.\_%“&j\ A n_n 2 A ’—W/Y‘
(\-a C/‘Mt 346 061 R 1 Al
Tc- 99 LA 438-101 (D-1) LIQUIDS STANDARD
: pike (Tracer) Book Number 76851
696-5584 Activity for 100yl of Spike Added in dpm {dm3) 8151
Nolume of Sample in ml {SS) 0.25
1894 Dilution Factor {DF} 1
ADigest Dilution Factor {DDF) 1
pm of Sample from Liquid Scintiliation Counter {dmi) 910.8839
“tpm of Sample + Spike from Liquid Scintillation Counter {dm?2) 4757.867
Background epm (BKG cpm} 55.5
ckground Time Counted in Minutes {BKG time) | 20
10/11/93 nstrument Fractional Efficiency (EFF) | 0.9346
Detection Limit {Ld) 8.45
Critical Level (L) 3.88
T—99 Concentration in pCi/L = 3.4774E+ 00
Critical Level (L) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Id) = ((2.72 / BKG time) + (2 * Lo)) / EFF
Detection level = Ld * dm3 * DF * DOF / ({2220000dpm/pCi) * SS * (dm2 ~ dml))
* (1000 mL/L) * dm3 * DF * DDF) / ((2220000dpm/Ci) * S5 * {dm2 — dml))

Te=99 pCi/L = (dmt

Te-99 pCi/ml = pCi/L / (1000mL/1)

Spike (Tracer} Recovery = (dm2 ~ dmil) * 1.5

v100 /am3 BEST AVAILABLE corY

[r—89 Concentration in pCi/L

3.48E+00

DETECTION

[f=99 Concentration in pCi/ml. = 3.48E-03
3.23€-05
|Epike {Tracer) Recovery = 70.8% uCi/ml
[Data Entry by: £ A Date: 12-Oct-93
";‘\DDFOVEd by: e SN P s Date: 2¢ - O¢r-92
Page 1 of 1

Foerm 1 Rev. 2.0
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

(W RTINS PR

WRC-SD-WIEDPUE4 REV ©
B4
: Secal Na Sampis Point . . [ Date Time 1ssued | Prioat,
G ©6397.-5684( 102 90 DAY 9-23-93 {14:59 o6
Determinatnion Method Stangard Result Uniis Charge Cade Reruns Ji
TeS9 LA-438-101 uCi/ML 04483 0
Sample Size Cuslomer |0 i
2 /o | BLK i J
Hemarks Caculations Aesulls .
REAGENT BLANK :
COUNT AS uCi/L 48,3 €-L “H
SpilR RS
Lol - . oo
( Anaiyst - Anatysl - _ naiyst - 3 = Anatys| - 4 Anaiysl 5
- - | '/[/ Hry ﬁ/’- Hes Hes
O/ -F3 /7
Jbzo | [fo42 T3 (] /
Date Time Completed Lab Unit Myr { / /
. < B 7 .
/O/’(/?J /970 ‘%W e ’“’AL
o6 &t e

Tc-99: LA-438-101 (D-1) LIQUIDS BLANK
S o pike (Tracer) Book Number 76851
Activity for 1004 of Spike Added in dpm {dm3) 8151

{{Volpme of Sample in mL () 1
1894 Dilution Factor {DF) 1
“Digest, Dilution Factor {DDF) 1
ipm of Sample from Liguid Scintillation Counter (dm1) 7.903563
ddpm of Sample + Spike from Lliquid Scintillation Counter {dm2) 3711.69
ckground cpm {BKG cpm) 55.5
Backeround Time Counted in Minutes (BKG time) 20
10/11/93 [nstrument Fractional Efficiency (EFF) 0.9346

tection Limit (Ld) 8.45
Critical Level (Lc) 3.88
09 Concentration in yCi/L = < 8.3781E-03

Critical Level (Lc) = 2.33 * the Square Root of {EKG cpm / BKG time)

Detection Limit (Ld) = {(2.72 / BKG time) + (2 * Lc)) / EFF

Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * S5 * (dm2 - dmt))

Te=99 pCi/L = {dml * {1000mL/L) * dm3 * DF * DDF} / ((2220000dpm/pCi) * SS * (dm2 - dmt))
Te—29 pCi/ml = pCi/L / (1000mlL/1}

Spike (Tracer) Recovery = (dm2 — dmt) * 1.5 * 100 / dm3d

NOTE: Raported rasult is a LESS THAN value calculatedBEST AVAILABLE COPY

from the statistical Detaction Limit (Ld).

{ff—39 Concentration in uCi/L = < 8,38E-03 ||  DETECTION

LEVEL

[fc=99 Concentration in pCi/mlL = < 8.238E-06

{| 8.38E-06

[Bpike (Tracer) Pecovery = 68.2% ] uCi/mi

£

[Data Entry by: U flaa iC Date: 12-0ct-93
ﬂ;ﬂxpproved by: e kj_\é" Lo gmﬁ'\ Date: /0/Dv {53

Form 1 Rev. 2.0 320 Page 1 0of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-W-DP- g
< YZ, 024 PEVO
Senal No Sampie Point Date Time lasuad Pranty
G 698.-5784| 102 90 DAY . 9-23-93 |15: 6 26
Orterminangn Metnon- Slandarg Result Unitsy Charge Code Feruns
Tc93 LA-438-101 uCi/ML D44R83 i O
Sampie Soza Customer |0
2 /) A-3
Femacey Caicalaigns Resulls
COUNT AS uwCI/L
BB D85S | Y
ol — . o0 ~) <804 -6 Hmu
CM —
{ﬂalvsl . 1(_‘ . Analyst - \naiyst - 3 Analysl - & Analys| - 5
o /4 | Y
15 H?x -5 3| /4 s " f
L 16 /
- ) % ﬁ /
Date Time Compieled Lab Urit Mgr /
_ZO /!/ﬁ? 430 %Mg&/ﬁ
[ga %u& 54.6800.087 (A - 10-83)
Tc-99 LA-438-101 (D-1) LIQUIDS SAMPLE
‘N0 [Bpike (Tracer) Book Number 76851
Activity for 100ul of Spike Added in dpm {dm3) 8151
Volumne of Sample in mL {ss) 1
ilution Factor (DB 1
igest Dilution Factor (DDF) 1
pm of Sample from Liquid Scintillation Counter f {dmt) 1.123425
fdpm of Sample + Spike from Liquid Scintillation Counter {dm?2) 3810.601
Background cpm (BKG cpm) 55.5
Sy ckground Time Counted in Minutes {BKG time) 20
10/11/93 nstrument Fractional Efficiency (EFF) 0.9355
|Detection Limit {Ld) | 8.44
Critical Level (lc) § 3.88
[le—29 Concentration in pCi/L = < 8.1378E-03
Critical Level (Lo} = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BXG time) + (2 * L)) / EFF
Detection Level = Id * dm3 * DF * DDF / {(2220000dpm/yci) * 55 * (dm2 - diml))

Te-99 pCi/L = (dmt * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpm/pCi}
Te-99 pCi/ml = pCi/L / {1000 mL/L)

* S5 *{dm2 - dmi))

Spike (Tracer) Recovery = {(dm2 - dmi) * 1.5 * 100 / dm3
NOTE: Reported result is a LESS THAN value calculated BEST AVA"—ABLE COPY

from the statistical Detection Limit {Ld).

[[f—99 Concentration in pCi/L = < 8.14E-03 DETECTION
LEVEL
[Tc=99 Concentration in pCi/ml___ = < 8.14E-06
’ 1 8.14E-06
|{Spike (Tracer) Recovery = 70.1% nCi/ml
i

[Data Entry by: il (erol Date: 12-0ct-93
lLApproved by: LA, B o S, Date:  [0/310 /93
Form 1 Rev, 2.0 ) Page 1 of 1

Q&L



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 REVIO

vie
Senal Nao Sample Paont - - Date Time Issued Priany
G 63%.-57844 102 90 DAY 9-23-93 |15: 6 25
Determinatgn Meihod. Slandard Result Urits Charge Code Reruns
TeS9 LA-438-101 uCi /ML D44B3 0
Samole Sue Custgmer (D
? / . “3—9

Remarks Calciiatwons Results

COUNT AS uCI/L ' ‘
| Pk 2GS 344 E-4 P mL
mﬂl)‘%‘f’— ./CU?"\\

vo{

2 .

Analysrm Analysl - 2, Mlyst - 3 &i Analyst - 4 Analyst - §
' e B ¥4 M i

Hr

! L/’Hrs_ / s Hrs Hrs,
T2 s 7]

Tate T.me Complated Lab Unu Mgr
/(5/[[/7.3 /ﬁf'/j'd er‘i‘mﬁ LA /O"‘g
() /0 (1 @/M 545900 083
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
Epike (Tracer) Book Number 76851
flactivity for 100p! of Spike Added in dpm {dm3) 8151
Wolume of Sample in ml (SS) | 1
Eiution Factor (DF) 1
igest Dilution Factor (DDF) 1
Hom of Sample from Liquid Scintillation Counter {dmi) 407.8856
Hpm of Sample + Spike from Liquid Scintillation Counter {dm2) 4209.604
_’Backgmund cpm (BKG epm) 55.5
Background Time Counted in Minutes (BKG time) 20
10/11/93 [instrument Fractional Efficiency (EFF) 0.9355
tection Limnit (Ld) 8.44
Critical Level () 3.88
Te-89 Concentration in nCi/L = 3.9393E-01

Critical Level {Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = {(2.72 / BKG time) + (2 * Lc)} / EFF

Detection Levei = Ld * dm3 * DF * DDF / ({2220000dpm/uCi) * S5 * (dm2 - dmt))

Te-99 pCi/L = {dm! * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpm/uCi) * S5 * (dm2 - dmi))
Te-89 pCi/ml = pCi/L / (1000mL/1)

Spike {Tracer) Recovery = (dm2 - dml} * 1.5 * 100 / dmd BEST AVA“_ABLE COPY

[[f—88 Concentration in yuCi/L = 3.94E-01 DETECTION
LEVEL
{fc=99 Concentration in pCi/ml = 3.94E-04
8.15E-06
[Bpike (Tracer) Recovery = 70.0% uCi/mol,
o

iData Entry by: (C O Prnd Date: 12-0ct-93
|bppr0ved by: QL;;%— I e Date: 1000 /33
Form 1 Rev. 2.0 ' Page 10of1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

\ WHC-SD-WM-DP-054 REV|O
AR, '
Senal No Sample Point Dale Time 15sued Prority
’ G 700.-5784; 102 90 DAY 9-23-93 |15: 6 25
Determination Meinog Stangarg Resuil Unils Charge Code Retuns
Tecg9 LA-438-101. juCi/ML D44B3 0
Sampie Sue Customer 1D
i / Rl C-9

COUNT A5 uC

(

g e/ N

Armarks Caicitarons Hesulls

I/L

Spite 7 26(7S |
wol - o\

239q €-4 PO/mL

s

Analyst b o [ Aarysr -2, nalyst - 3 Y anaiys - a Analyst - 5
s Hrs, Hrs Hrs '
' -'/j/'a/} 107273 /7
Dale Time Completed Lab Unit Myr
oz e e % “’/ ¢
o /ﬂﬁ ﬁ/:uvﬁ{’ 54660081 410831
Tc 99 LA-438 101 (D-1) LIQUIDS SAMPLE
; i Bpike (Tracer) Book Number 76B51

tivity for 100yl of Spike Added in dpm {dm3} 8151
Wolume of Sample in mlL (SS) 1
Dilution Factor {DF) 1
Digest Dilulion Factor {DDF) 1
dpm of Sample from Liquid Seintillation Counter {dm1) 395.8392
dprm of Sample + Spike from Liquid Scintillation Counter (dm2) 4230.445
Background cpm (BKG cpm) 55.5

ckground Time Counted in Mmuhai (BKG time) 20
Instrument Fractional Efficiency {EFF) 0.9346
Delection Limit (Ld) 8.45
Critical Level {Lc) 3.88
Te-99 Concentration in pCi/L = 3.7901E-01

Critical Level (Ie) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit {Ld) = ((2.72 / BKG time) +
Ld * dm3 * DF * DDF / ((2220000dpm/pCi) * SS * {dm2 - dmi ))

(1000mL/L) * dm3 * DF * DDF) / {(2220000dpm/pCi) * 5S * (dm2 - dmt})
pCi/L / (1000mL/1)

Detection Level
Te—89 pCi/L =

Te-99 uCi/mL =

(dmd *

@ * o)) / EFF

Spike (Tracer) Recovery = (dm2 - dmt) * 1.5 * 100 / dm3 BEST AVA“_ABLE COPY

[T=99 Concentration in pCi/L = 3.79E-01 DETECTION
LEVEL
[re=88 Concentration in pCi/mL = 3.79€-04
8.09E-06
[Epike (Tracer) Recovery = 70.6% i pCi/ml
Ibata Entry by: £ oA, b Date: 12-0ct-93
[Approved by: q%ﬂ—j}{{@ Date: 10/30/93
Form 1 Rev. 2.0 Page 1 of 1

323



PLACE ANALYTICAL CARD N BOX BELOW-DO NOT WR'TE IN SPACE |

’ 7 — -
vy — . WHCSOVRDPTET HEVO

Senal Na Sample Paint ] Date Tima Issued Prianty

G 701.-5784| 102 90 DAY §-23-93 [15: 7 26

Oelermination Mernod, Slandard Result Unus Cnarge Code Reruns

Tc99 LA-438-10% ° |uCi/ML D44B3 0

Sample Site Cuslomer 1D

2 /o) D-9

Remarnsy Calculatians Resalis

COUNT AS uCI/L

soike 75 76125 4 L4 € -4 A0 L

Vol loo n\

o % |369W'3 E Analys! - 4 Anaiysi - 5
T . T Y

Hrs ) + Hts Hry Hrs

i | S | C )

Dale Time Completed Lab Unil Myr
wlul?r | 4120 Gy, ,//d“g

/Z? /B/af!,/i S s sa00- oUn’u PR
' ]
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE |
Epike {Tracer) Book Number 76B51
Activity for 100pl of Spike Added in dpm {dm3) 8151
[Volume of Sample in mL (sS) 1
ilution Factor {DF) 1
%t Dilution Facter {DDF) 1
dpm of Sarnple from Liquid Scintillation Counter {dml) 483.7078
[dpm of Sample + Spike from liguid Scintillation Counter  (dm2) 4309.556
ckground cpm (BKG cpm) 55.5
{Background Time Counted in Minutes (BKG time) 20
10/11/93 _JInstrument Fractional Efficiency (EFF) 0.9355
Petection Limit {Ld) 8.44
ritical Level (L) 388
Te—99 Concentration in pGi/L = . 4.6421E-01

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection limit (Ld) = (2.72 / BKG time) + (2 * Lc) / EFF

Detection Level = [d* dm3 * DF * DDF / ((2220000dpen/pCi) * SS * (dm2 - dmi))

Te-B9 pCi/L = (dml * (1000mL/1) * dm3 * DF * DDF) / ({2220000dpm /pCi) * SS * [dm2 - dmil))
Te=99 pCi/mL = pCi/L / (1000mL/L)

Spike (Tracer) Recovery = {dm2 - dmt) * 1.5 * 100 / dm3 BEST AVAILABLE COPY

=99 Concentration in pCi/L = 4.64E-01 DETECTION
LEVFL
[f=99 Concentration in pCi/mL = 4.64E-04
8.10E-06
[Bpike (Tracer) Recovery = 70.4% pCi/rol
[Data Entry by: Y2 Wi s Date: 12-0ct-93
lAapproved by: DR St Do Date:  1o/>0/93

Form 1 Rev, 2.0 824’-1 Page 1 of 1
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WHGC-SD-Wi-DP-054 REVO

BEST AVAILABLE COPY
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WHC-SD-Wi-DP-054 REV O Y
WESTINGHOUSE HANFORD COMPANY /3, 7@/, /G5
222-S LABORATORY
ANALYTICAL BATCH

b Segment Serial No. Customer 1D:
/1 2%?/ (22, G2 G-2027 #/c; S0, c-r0, e
na{y5| Sample Prep:
/C ? Dﬁf Cc__,lr ‘
Instrument: WOBIII] Procedure/ Rev: Zﬂ- ifjé"“/j/ /D /
Technologist:ﬁé Beben UE\'()H Date: /oloal (5>
Starting Time: 08 ‘r_god Temperature 2 ¢,
Ending Time: /5(-60 Chemist: :—ij::gQP S/LI%ngh
Comments:
Description Lab ID Description Lab ID
1 STD G858 | |11
2|  [PrR (B2 5584 | |12
3| sowple L 20 %087 | | 13
4 Sowple - S7gy] |14
5 SAwale (722-67R%] | 19
6 Ca-ple (-70.3-5784| | 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliguot Vol. and Aliquot Vol. Aliquot Val. Standard
VAN 73R51/ Asam)
Feo. Sphe 2429 /. ldn
Q7

A-6000-881 103/92)



WHC-SD-WM-DP-054 REV O

ANALYTICAL BATCH SUMMARY SHEET

METHOO: DATE START:
LA438-101 QCTOBER 22, 1993
PREPARED BY: TR Tm i poe ey DATE COMPLETE:
J.L. SLIPPERN eaarafiay OCTOBER 27,1993
UNITS: uCi/mi
SPL NAME SPLID | ANALYTE | RESULT #1 | RESULT #2{ AVERAGE |RFD%|%REC #1|*REC #2| DETLIM #1 | DETLIM#2 | % CTEA #1 | % CTEA #
$TD 53651 G718 Tcos 3% 898 2.75E-05 14
BLANK G719 Tcg9 1 47E-05 318 7.04E-06 5.2
A-10 G720 Teg8 <7.07E-08 81.1 7.07E-06 5.9
B-10 G721 Tcoo 3.18E-04 81.0 7.08E-06 22
C-10 G722 Teag 2.84E-04 828 5.04E-08 2.3
b-10 G723 Tco9 3.11E-04 808 7 11E-08 22
NARRATIVE: ND SPECIAL PROBLEMS/METHOD VARIATIONS IN THiS BATCH

Tha resulty for the standard are in wCHL.

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

928



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WA-DP-054 PEV O

/-
Seral No Sample Powni Date Time Issued Prionty
G T18.-5584] 102 90. DAY 10-15-93 T4 L
Delerminatian Methad: Slandard N Resull Unils Charge Coge Reryns
Tch9 J LA-438-101 % RECOVEERY D483 0
Sampie Suze Custome: 18
7, 250 m \ oo
RAemarks, Calcutahions RAesulls
EDP 3363 TC99
STD# 7 3/35¢ RESULT 3,23
STD VAL 3, ¢277 %REC ¥ 6
jprV«. <o~ 76.3’5,
o vo | —, o=\
(’«TL%_QL
Analysl - Tad Analyst - 2 Analyst -3 Anatyst - 4 Anaryst 5
[N AR
Hrs Hrs Hes
Date Tume Compieteq Lab Une adgr
a7z | (5/00  qey s, Ty
AN 7 s eeml-)ﬁ’“lyﬂ ih o3
Tc-99: LA-438-101 (D-1) LIQUIDS STANDARD
- Surial Mo, |Bpike (Tracer) Book Number 76851
G718-5584 Wetivity for 100p! of Spike Added in dpm {dm3) 8151
JVolume of Sample in mi (SS) 0.25
ilution Fagtor (DF) 1
{Pigest Dilution Factor (DDF) 1
Hpm of Sample from Liquid Scintillation Counter (dmi) 1003.495
Bnalyet pm of Sample + Spike from Liquid Scintillation Counter {dm2) 5532.269
ROD ACHEN Fackground cpm (BKG cpm) 57
Lrat ckeround Time Counted in Minutes {BKG time) 20
10/22/93 [nstrument Fractional Efficiency (EFF) 0.9431
Petection Limit (Ld) 8.49
Critical Level {Lc) 3.93
Te—99 Concentration in pCi/L = 3.2543E+ 00

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit {Id} = {(2.72 / BKG time) + (2 * Lo)) / EFF

Detection Level

Ld * dmd * DF * DOF / ({(2220000dpm/pCi) * SS * (dm2 — dml})

Te-99 pCi/L = (dml * (1000cml/L) ¢ dm3 * DF ¢ DDF) / ((2220000dpm/pCi) * S5 * (dm2 ~ dmi))

Te-99 pCi/mi = pCi/L / (1000mL/L}

Spike (Tracer) Recovery = (dm2 - dml) * 1.5 * 100 / a3 BEST AVAILABLE COPY

9239

[Te=09 Concentration in nCi/L = 3.25E+00 ||  DETECTION
LEVEL

|re—89 Concentration in pCi/ml = 3.25E-03 ‘

| 2.75E-05

|Epike (Tracer) Recovery = 83.3% | nCi/mlL
[Data Entry by: AT T 2 e Dats: 25-0ct-93
i[Approved by: ) N mme b X. Tl ros T Date: (Cy 153

Form 1 Rev. 2.0 - S Page 1 0f 1




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-Whi-DP-054 REV O

%ual No Sample Paint Date Time Izsued [t-orﬂv
G 719.-5584] 102 80 DAY - 10-15-93 9:46 o
Detecmimation Method, Siandatd . Hesult Unils Cnarge Code Rerurs
Te99 LA-438-101 uCi /ML D44B2 |
Sample Size Customer i1 |

2 ol BIK |

Remarks Caiculalions Results

REAGENT BLANK

COUNT AS uCI/L

_SPTV—'\.. ﬂ@“?&gjj . J7E -5 ,ufu/m‘——
st vol- . oo he

=2l :

Ayt < ) Analyst - 2 Anatyst - 3 Anaiyst - & Anatyst -3
O 4 il P02 =
b . Tore s rs Hes
Qate Tie Compieted é Lab Una Mgr gé// - o/f
’ —_— ~
AD/DZD\E‘? /5-' go :‘;3'—*%“-“}3“ A 54550-3 S CRCEERL
Te- 99 LA-438 101 (D-1) LIQUIDS BLANK
Bpike [Tracer) Book Number 76851
G719 5684 fctivity for 100yl of Spike Added in dpm {dm3) 8151
- Volume of Sample in ml (Ss) 1
ilution Factor (DF) 1
Dicest Dilution Factor {DDF) 1
dpm of Sample from Liquid Scintillation Counter {dm1) 17.71495
e Hom of Samgple + Spike from Liquid Scintillation Counter (dm2) 4453.103
ROD ACHEN ckground epm {BKG cpm) 57
¥ Background Time Counted in Minutes {BKG time) | 20
10/22/93 rument Fractional Efficiency (EFF) 0.9416
tection Limnit (Ld) 8.50
Critical Lavel (Le) 3.93
Te-89 Concentration in pCi/L = 1.4664E-02 |

Critical Level {ic) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = ({2.72 / BKG time) + (2 * Lc)) / EFF

Detection level = [d * dm3 * DF * DOF / ({2220000dpm/ui) * 55 * (dm2 - dml))

Te~99 pCi/L = (deml * (1000mL/L) * dm3 * DF * DDF} / ((2220000dpm/nCi) * S5 * (dm2 - dml )
Te=99 yCi/ml = pCi/L / {1000ml/1)

e () ey Sk TR 10 14 BEST AVAILABLE COPY

[fe=89 Concentration in yuCi/L = 1.47E-02 DETECTION
=99 Concentration in pCi/ml = 1.47E-05
7.04E-0B
,Bpike (Tracer) Recovery = 81.6% uCi/mL
ra
{Data Entry by: /;Bﬁ:—_—-—“ Date: 25-0ct-93
lapproved by: O U S N0 T Date:  (¢/ 27193

Form 1 Rev. 2.0 - : Q30 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

“WHCSDVWW-DP058 REVUD

L

[Ser-al Mo Sampla Pounl Date Time I33ued Priority
G 720.-5784) 102 90- DAY. 10-15-93 9:47 26
Determinabgn Melhod Slandard Result Uity Charge Code Reruny
TS89 LA-433-101 uCi ML D44B3 0

Lol

Sample Sica

/ re

Customer 1D

A-1C

Remary Catcutatinons Aesults

COUNT A% uCI/L

Spikd. D~ Z85%]
S0 U o

(L2

<1.0M E- M8 /e

Anatyst - 15_J Analyst - 2 Analyst - 3 Analyst - 4 Analyst - 5
-#-/zu‘k;u DBt ,
Hrs Hirs His Hrs /
\’:3 K /
Dars Time Compleled Lab Ut Mgr ///
Phalyr | [si00 SO TDPT L o]
t i ——f $reipie 1R%0-83)
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
: pike {Tracer} Book Number 76B51
G720-5784 Wetivity for 1004l of Spike Added in dpm (dm3) 8151
# SR ID  IVolume of Sample in ml {SS) 1
1955 Dilution Factor (DF) 1
S ADigest Dilution Factor (DDF} 1
0 Jipm of Sample from Liquid Scintillation Counter (dmi) 0
EaiAnElyet Siiipm of Sample + Spike from Liquid Scintillation Counter {dm2) 4404.977
ROD ACHEN Background cpm (BKG cpm) 57
Background Time Counted in Minutes (BKG time) 20
10/22/93 Instrument Fractional Efficiency {EFF) 0.9431
Detection Limit (L) 8.49
Critical Level {Lc) 3.93
=99 Concentration in nCi/L = < 7.0731E-03 |

Critical Level (Lc) = 2.33 * the Square Root of {BKG cpm / BKG time)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lc)) / FFF

Detection Level

1d * dm3 * DF * DDF / ((2220000dpm/pCi) * S8 * {dm2 - dmi))

Te-B9 pCi/L = (dmi * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpm,/pCi) * SS * (dm2 - dmi))
Te-98 pCi/ml. = pCi/L / (1000mL/1)
Spike (Tracer} Recovery = (dm2 ~ dml) * 1.5 * 100 / dm3

NOTE: Reported result is a LESS THAN value calculated

from the statistical Detection Limit (Ld).

BEST AVAILABLE COpPY

f=99 Concentration in Ci/L = < 7.07E-03 ||  DETECTION

LEVEL

[F=99 Concentration in pCi/ml.___ = < 7.07E-06

i| 7.07e-08

{Bpike (Tracer) Recovery = 81.1% ] pCi/ml,

—— o

(Data Entry by: 7 F e, Date: 25-0ct-93
lapproved by: T E TN Date: 6/27/93

Form 1 Rev. 2.0 N o~ Page 1 of 1

932,



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 REVO

7-
Serial No Sample Ponl Dale Tira Issued Prinnty
G 721.-5784] 102 90 DAY 10-15-93 | 9:50 |26
Determination Methaod: Standarg Result Unis Cnarge Code Rerung
TcH9 LA-438~10% uCi ML D44B3 9]
Sample Site Customer |0
T o B-10
Remalks Calculatons Aesulls
COUNT A3 uCIL/L Q% to/>1/a3 .

_ 5!

spika D - BRS8) EWACESET
_5‘/0!/’*'1 UC.\I_—‘ oo~ 3\\: C -4 P'Q;/m\—-

Anatysr - 1 . Anatysl - 2 Analyst - 3 Analysl - 4 Anaiyst - 5

. , . L.
L2 M»MM Cne 38208 : -]
Hesy Hrs Hrs His /

Cat Time Completed Lab Unil Mgr /L:J //
ohlze /500 &g sg, o c”/%/ci <
J AAY

LA 7Y 7~ TSN NI

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
I 1 pilce {Tracer) Book Number 76851
lG721-5784 Activity for 100yl of Spike Added in dpm {dm3}) 8151

olume of Sample in mlL (sS) 1
ilution Factor (DF) 1
Digest. Dilution Factor (DDF) 1
dpm of Sample from Liquid Scintillation Counter {dml) 378.8085
Hpm of Sample + Spike from Liquid Scintillation Counter {dm2) 4778.491
ROD ACHEN Baclground epm (BKG cpm) 57
¥ ‘|Background Time Counted in Minutes (BKC timne) 20

10/22/93 [nstrument Fractional Efficiency (EFF) 0.9431
Petection Limit (Ld) 8.49
Critical Level (Le) 3.93
=99 Concentration in pCi/L = 3.1621E-01 |

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (1d) = ((2.72 / BKG time) + (2 * Lc) / EFF

Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/uCi) * 55 * (dm2 - dmt})

Te-99 pCi/L = (dmi * (1000mL/L) ¢ dm3 © DF * DDF) / {(2220000dpmy/uCi) * S5 * (dm2 — dmi))
Te-99 pCi/ml = uCi/L / (1000mL/1)

Spike (Tracer) Recovery = (dm2 - dmi) * 1.5 * 100 / dm3

BEST AVAILABLE COPY

3.16E-01 ||  DETECTION

t—99 Concentration in nCi/L

LEVEL,
[f—98 Concentration in pCi/ml = 3.16E-04
|| 7.08E-08
{Bpike {Tracer) Recovery = 21.0% ] uCi/ml

i

[Data Bty by: vt e Date. . 26-0ct-93

"Appfoved by: Qi B uxa..iéx‘_) = \m‘—\-’*‘ Date: €/737 62

Form 1 Rev. 2.0 7 N~ ’ Page 1 of 1
Q3




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-Wii-DP-054 REVQ

G-10

Serial Na Samole Point . Dare Time issued Prionty
G 722.-5784| 102 90 DAY 10-15-93 9:50 26
Celermination Method Standard Aesult Units Charge Code Reruns
TcB9 LA-438-101 uCi/ML D44B3 0
Sampie Size Custgmaer 10

2/ ) C-10

Remarks Calcnlabons Aesulls

COUNT A5 uCI/L
Spike vol-iigom
SpR~ 0= Ypoc |

(Ao}

2 BAE-A Y/

il

Anatvst - 1

- I Analysl - 2 Anatyst - 3 Anatyst - 4 Anatyst - %
QU Wi e rertn |
1 Hry Hrs His 5

Date

2%

,}D_} 7r

[}

-0617(

Tune Completed Lab Uil Myr
/500 cWé
A3 5‘(_"'_‘fﬁ

!-10-83i

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
: Bpike (Tracer) Book Number 76851
tivity for 100pl of Spike Added in dpm (dm3) 8151
Volume of Sample in mL 3] 1
Pilution Factor (DF) 1
igest Dilution Factor {DDF) 1
pm of Sample from Liguid Scintillation Counter (dm1) 347.1517
pm of Sample + Spike from liquid Scintillation Counter {dm?2) 4835.365
Background cpm {BKG cpm) 57
"""""" Backeround Time Counted in Minutes {BKG time) 20
10/22/33 Enstrument Fractional Efficiency (EFF) 0.9431
[Detection Limnit (Ld) 8.49
Critical Level (Lo) 3.93
Tc—98 Concentration in pCi/L = 2.8399E-01 |

Critical Level {Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit {Id) = ({2.72 / BKG time} + (2 * Lc)) / EFF
Detection Level

= {d*dm3 * DF * DDF / ((2220000dpm/pCi) * S5 * (dm2 - dmnt))

Te=99 pCi/L = (dm! * (1000mL/1) * dm3 * DF * DDF) / ((2220000dpm/pCi) * SS * (dm2 ~ dml))

Te-99 pCi/mL = pCi/L / (1000mL/1)

Spke (T Boomry = (42— dmi) 18 1400 /4% o e ST AVAILABLE COPY

[Te=99 Concentration in pCi/L = 2.84E-01 |  DETECTION
LEVEL
[f—99 Concentration in pCi/ml. = 2.84E-04
]| 6.94E-06
{Epike (Tracer) Recovery = 82.6% B uCi/mmL
] Fa
[Data Entry by: Z—%— > Date: 25-0ct-93
Ip\pproved by: [N \%:\_E-‘_;_LL_-\‘?{I\&:P_;“_ Date:  (&/24[63
Form 1 Rev. 2.0 ’ ~ Page 1 of 1

933



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

Jern WHC-SD-WALDP.0R4 BEV O
IVSenal No Sample Point Date Tima lssued Prianty [
G 723.-5784| 102 90 DAY 10-15-92 [ 2:81 |28
Jetermiagiega Metnad Standard Resull Undds Charge Cade Reruna
T390 LA-438-101 uCi ML D44R3 8

Sample Siee Customer 1O

DS MR /cr/se),/‘?j /o D~10

Remarks, Calculatons Pesulls

COUNT AS uCI/L
51 K :);De—rZéEﬁ?\ 20 E -4 S
S‘{:f.;/{’_ {}(3} - '{b(__),-..,

T8Ol

Analyst - 3 < Analysl - 3 Anaitysl -3 Analyst - 4 Analyst - %

Qaptlic, \fnBuoe

Mrs [P Hrs Hrs " \I
[ Y -

LAD Uil Mgr

Dae Time Completed

/a&j?} L5 a8

Tec-99: LA-438-101 (D-1) LIQUIDS SAMPLE
pilee {Tracer} Book Number 76851
tivity for 100yl of Spike Added in dpm {dm3) 8151

Volume of Sample in mkL ] i

1955 Dilution Factor ‘ : (DF} 1
Digest Dilution Factor [DDF) 1

lipm of Sample from Liquid Scintillation Counter {dm1) 371.4757

L an g dpm of Sample + Spike from Liquid Scintillation Counter {dm2) 4753.448
0D ACHEN Background epm {BKG cpm) 57
e Background Tirne Counted in Minutes (BKG timne) 20
10/22/9 nstrument Fractional Efficiency (EFF) 0.9434
tection Limit {id) 8.48

Critical Level {lo) 3.83

Tc—-89 Concentralion in pCi/L = 3.1126E-01

Critical Level {Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Id) = {(2.72 / BKG time) + (2 * L)) / EFF

Detection fevel = Ld ¢ dm3 * DF ¢ DDF / {(2220000dpm/pCi) * 55 ¢ (dm2 - dmi))

Te-89 pGi/L = (dmd * (1000mL/L) * dm3 * DF * BOF) / ((2220000dpm/pCi) * S8 * (dm2 - dmi))
Te-88 uCi/ml = pli/L / (1000ml/L)

Spike (Tracer) Recovery = (dm2 - dml) * 1.5 * 100 / dm3 REST AVAILABLE COPY

fc-~99 Concentration in pCi/L = 3.11E-01 DETECTION
LEVEL
{T—~99 Concentration in pCi/mL = 3.11E-04
: 7.11E-06

I@pike (Tracer} Recovery = 80.6% ] pCi/ml
iData Entry by: ot ot Date: 25-Oct-93
lApproved by: © S P SN S[ep LS Date:” 1O/>7/57%
Form 1 Rev. 2.0 T X o Page 1 of 1
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WHC-SD-WM-DP-054 REV O

WESTINGHOUSE HANFORD COMPANY
222-5 LABORATORY

ANALYTICAL BATCH

el 2008

Lab Segment Serial No.

Customer ID: 235 - 5 %

NS

’; ";;_' [T ;'f-“’lqi../' /L,.’";;i.f‘} A (? ‘:_3,(‘5_," g é__(\jf:;-
Analysis: - ’/// Sample Prep:
; L o o . -
TR RN - ‘
Instrument: ¥ 5T Procedure/ Rev: | f=- o=/ [/ r)-

W

TR

Technologist: (i_(:} Jf“,rj e,

ey

Date: i//_:{)/pj %

Starting Time: (35,0 Temperature [\ /(2, N
Ending Time: l q { C{ Chemist: (,c.}"’{f: o
Comments:
Description Lab ID Description Lab ID
1L (775 504 (11
2 LH/ F?Liﬁ,ﬁff,":ﬁ 12
3 “; /:.:'\',;{,t/." !:" ]'—f’] - nel 13
4l gt ome Tl (14
S[2 o) Civh o] 8
67 s B0 1on |18
7 17
8 18
2 19
10 20
Standard Primary Book No. Second Book No: |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LINLS AR5 150. ]
S FE 1565 jpda)
37

A-8000-881 {03/82)



WHC-SD-WA-DP-054 REV O

ANALYTICAL BATCH SUMMARY SHEET

METHOG: DATE START.
LA-438-101 NOYEMBER 20, 1933
FREFARED BY: {Tr)'-:“' ‘_“\_ N \\U T, DATE COMPLETE:
2.L. SLIPPERN YN DECEMBER 18, 1993
UNITS: uCijml
SPLNAME | SPLID | ANALYTE | RESULT #1| AESULT #2| AVERAGE | IPD%| "REC #1| %AEG #2] DET LIM #1 | DET LM #2 | % CTER #71 |  CT €A #2
STD 93851 G745 Tcae 374 103 1 3 30E 05 [
BLANK GA78 Tces 9.78E.08 710 7 95€ 06 57
A8 G747 To#8 | <1.00E-05 52.8 1.08E.05 59
Ba G748 Tces 373E04 598 s 11E08 22
c.a G749 Teee 412604 735 7.87E-08 2.1
0.8 G750 Tcoo 8.03E-04 859 8 20E-08 [
NARRATIVE: % ING SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH

The results for the standard ara in uCifl.

LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH:

338




PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACFE

WHC-SD-Wh-DP-054 REVO

[ =L
Senal No Sampie Point . . Date Time lssued Priority
4 G VAD L -EEAAD 102 0 DAY LI-22-83 | rooan
Delermination Methog Standard Result Units Charge Code Reruna,
T2 LA-4732-101 % BECOVEERY VOOEL
Sample Size Customer 1D
2150m) + ()Om sprke #7605 ST
Remarks Calcurations Resuylls v T
EDE A0 TOon
5T "‘355] REZULT 3.7
STD VAL 3’42—7 “REC [0,/ %"
ﬁ al Analyst - 2 , Analysi- 3 Anatysl - d Anatyst - §
Hrs Hrs Hrs His Hrs
//:%—.—.:‘
Cate T Time Cr?ielea Lan Umid My =
30 3 |4 NS /o7

5&.6R0Q.06Y A

kRl B3

Tc-99: LA-438-101 (D-1) LIQUIDS

STANDARD
Bpike (Tracer) Book Number 76851
Activity for 100pl of Spike Added in dpm (dm3) 8151
“Volume of Sample in ml {sS) 0.25
2266 hl)ilution Factor {DF) 1
IDigest Dilution Factor {DDF) 1
1pm of Sample from Liquid Seintillation Counter {dinl) 947.0219
“Hpm of Sample + Spike {rom Liquid Scintillation Counter {dm2) 4670.286
J[Background cpm (BEG cpm) 53.95
tBackgmLmd Time Counted in Minutes (BKG tirme) 20
1 1:'30!93 "lnstrumf?nt Fractional Elficiency (EFF) 0.9318
Detection Limit (L) 8.36
Critical Level {e) 3.83
le-99 Concentration in pli/L = 3.7355E+ 00

Critical Level (Ic) = 2.3 * the Square Root of (BEG cpm / BKG time)

Detection Limit (Ld) = ({2.72 / BKG tine) +
Detection Level =
Te-99 uCi/L =

Te-99 pCi/ml = pCi/L / (1000mL/1)

(2 * L)) / EFF
Id * dm3 * DF * DDF / ({2220000dpm/pCi) * SS * (dm2 - dml )}
* {1000 mL/L) * dm3 * IF * DDF) / ({22

20000dpm/Ci) *

55 * {(dm2 - dml))

Spie (Traer) Besovery = {dn2 = dml) 115 1400 /48 pp o AvALL ABLE COPY

[fc—99 Concentration in pCi/L = 3.74E+00 ||  DETECTION

LEVEL

[Te~89 Concentration in uCi/nl = 3.74€E-03

3.30E-05

[Bpike {Tracer! Recovery = 68.5% pCi il

Ao 2

(Data Entry by: L K [T P~ Date: 07-Dec-93
[approved by: T P D Db o Date: 4> /((./§2

Form 1 Rev. 2.0 ) N . Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WW-DP-054 REV O

tab ol

Senal No Sample Poirt Date Time Issued Pricnty
I . " . - -~ PR

(5 T4A_-5884 107 90 FAY - e M I

Determination ' KMethod. Standadd Aesull Units Crarge Coce [ernns

T4 LA-435-101 wC1 /ML VOGHET

Sample Si Cuslomer 1D

ol 4 [0 ) Spke 2 3605] LY

Hemarks. Calculabiors, Pasulls !

REAGENT ELAWE

e

. 1%E-L VN

jl " Analyst - 2 Anatyst - 3 ’ Anatysl - 4 Anglyst 5
7 p g -
Kot bz ar

Hry Hirs nrs Hrs Hrs

Thlss [T L ey, eo0) A

L4 LA 7 T ER00 06T F T B
Tc-99: LA-438-101 (D-1) LIQUIDS BLANK
Eri Seral Bpike (Tracer} Book Number 76B51
(G746-5684 Activity for 100yl of Spike Added in dpm {dm3) 8151
blume of Sample in ml (SS) 1
ilution Factor - : {DF) 1
tDigesl Dilution Factor (DDF) 1
Hpm of Sample from Liguid Seintillation Counler {dmi) 9.223468
dpm: of Sample + Spike from Liquid Scintillation Counter {dm2) 3865.861
Background cpm (BKG cpm) 53.95
i IBackground Time Counted in Minutes (BKG tirne) 20
11/30/93 [Instrument Fractional Efficiency {EFF) 0.9324
|Detection Limit (L) 8.35
[Critical Level {Le) 3.83
Te-99 Concentration in nCi/L = 8.7810€£-03 |

Critical Level (I2) = 2.3 * the Square Root of (BKG epm / BEG time)

Detection Limit (Ld) = ((2.72 / BEG time} + (2 * Lc)) / EFF

Detection Level = 1d * dm3 * DF ¢ DDF / ((2220000dpm/pCi) * SS * {dm2 - dml )

Te-99 uCi/L = (dml * {1000mL/L) * dm3 * DF * DDF) / ((2220000dpm/yCi) * &5 * {dm?2 - dm )
Te-99 pCi/mk = pCi/L / (1000mL/) ‘

Spike (Tracer] Recovery = (dm2 - dml) * 1.5 * 100 / dind
BEST AVAILABLE COPY

=98 Concentration in pCi/L = 8.78E-03 |  DETECTION
LEVEL
[fe=39 Concentration in pCi/mL = B8.78E-06
7.95E-06
"Spike {Tracer) Recoverv = 71.0% 1Ci/imL
[Data Entry by: 8 =X (7 o Date: 07-Dec-93

fapproved by: T a2 e easat D Date:  \D>fiw /63
N

Form 1 Rev. 2.0 U Page 1 of 1
940



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE N SPACE

WHC-SD-WM-DP-054 REVO

AL

Sewal No Sample Pont Date Time issued Prionty
. GO7ATRTRI] 107 A0 By 11-00-03 [ 17-00 Ny

Determination Melhod Slangdarg Aesull Unils Charge Code Reruns

T TA-AR-100 it M VOGTT, N

Samgle SIT s Customer 1D

- i \ ii%g

= {m 1+ e 500k 8RS AR

Remares Calgalalhions Resuls

2 4.00E -5 MM

?mi Analysl - 2 « | Anatyst - 3 Anatyst - 4 Analyst - 5
Sy I i Y

[Py Hrs His Hrs His

Date ] Time, Completed Lab Uil Mgr
3¢ [u3 5 AR Se it A
T 4 5¢.6800-061 (R -10- 83,
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
{Bpike (Tracer) Book Number 76B51

[activity for 100l of Spike Added in dpm (dm3) 8151
B ‘olume of Sample in ml, {SS) 1
2266 [Ditution Factor (DF) 1
E Digest Dilution Factor (DDF) 1
0 Jdpm of Sample from Liquid Scintillation Counter (dmt ) 4.846776
: rialyst Hpm of Samgple + Spike from Liguid Scintillation Counter (dm2) 2875.388
R MEYERS {Background cpm (BKG cpm) 53.95

backgmund Time Counted in Minules {BKG time) 20

11/30/93 ltostrument Fractional Efficiency (EFF) 0.9388

Detection Limit {1d) 8.30

[ritical Level (I} 3.83

Te-39 Concentrativn in pCi/L = < 1.0613E-02

Critical Level (L) = 2.33 * the Square Root of (BKG cpm / BKG time)
Detection Limit (Ld) = {(2.72 / DKG time) + (2 * LY} / EFF

Detection Lewvel

= Id * dm3 * DF * DDF / ({2220000dpm/uCi) * SS * (dm2 - dmi))

Te=69 pCi/L = (dm! * {1000mL/L) * dm3 * DF * DOF) / ((2220000dpm/uCi) * 55 * (dm2 - dml})

Te=%9 pCi/mk = pCi/L / {1000mL/L}

Spike (Tracer} Recovery = {dm2 - dml) * {.5 * 100 / dmd
NOTE: Reported result is a LESS THAN value calculated

from the statistical Detection Limit (Ld}.

[fe—-89 Concentration in nCi/L = < 1.06E-02 I[  DETECTION
LEVEL
[re=99 Concentration in pCi/mL = < 1.06E-05
1.06E-05
[Bpike {Trarer) Recoverv = 52.8% ul’i/mL
[Data Entry by: S K £ Date: 07-Dec-93
I[Approved by: QMM?&-W Date: i [1G[GD
Form 1 Rev. 2.0 J i) Page 1 of 1

941

BEST AVAILABLE COPY



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

op T WHC-SD-WM-DP-054 REV D
Fn-al Mo Sample Parnt Date Time lssued Prionty
’ O UaR L -RTAA 100 G50 DAY 11-20-97 | 12:04 o8
Deterrmiration Meirod S1andarc Resull Unils Charge Code Reruns
Tt La-458-3010 [ uli/ML VOGR 3
Sarmpin Sie Customer 10
1 o) ] gp,h 416051 Aok
Bemarts Caletarans Fesgiis
SOOI AS WAL
3736 4 HO/mu
a 3 Analyst -2 Analyst -2 Anaiyst - 4 Analyst - §
s | zpen - py it
e s His Mg, His
Daie y Tie Gomcleted Lab Unil Mgr P
iy | T Son Sl o=
9] - v 54 HROG-06Y (R.10-82'
Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
pike (Tracer) Book Number 76B51
Activity for 100l of Spike Added in dpm . (dm3) 8151
B At olurhe of Sample in mlL (33} 1
2266 Ditution Fuctor (DEY 1
{Digest. Dilution Factor (DDF} 1
0 Apm of Sample from Liguid Scintillation Counter {dm1) 384.3827
pm of Sample + Spike from Liquid Scintillation Counter {dm3) 4167.239
R MEYERS Background epm (BKG cpr} 53.95
ackrround Time Counled in Minutes (BKG time} 20
11/30/93 Instrument Fractional Efficiency {EFF) 0.9324
Detection Limit (1d) 8.35
Critical Level {Lc} 3.83
Te—99 Concentrmation in pCi/L = 3.7308£-01 |

Critical Level {lc) = 2.33 * the Square Root of (BKG epm / BKG time)

Detection Limit {Ld) = ((2.72 / BKG time) + (2 * o)) / EFF

Delection evel = Ld * dm3 * DF * DDF / ({2220000dpm/yCi) * SS * (dm2 - dmt))

Te=89 yCi/L = (dm! * {£000mL/L) * dm3 * DF * DDF} / ((2220000dpm/pCi} * 55 * (dm2 - dmi)
Te-99 yCi/mul = pCi/L / (1000mL/L)

Spike (Tracer) Recovery = {dm2 - dml} * 1.5 * 100 / dm3

BEST AVAILABLE COPY

Te=99 Concentration in pCi/L = 3.736-01 || DETECTION
LEVE
[T==29 Concentraticn in pCi/ml = 3.73E-04
8.11E-06
|Fpike {Tracer) Recovery = 63.6% uli/ il
Data Entry by: £ M éi-\ Date: 07-Dec-93

lApproved by: %M\W Date: 1D /1w/]3
Form 1 Rev. 2.0 : 2 Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-Wi3-DP-054 PEVO

Senal No Sample Point Cale Time tssued F’nqrny-|
, TG =0T 102 an DAy 11-22-90 1205 R

Determinaiion Mathod Standard Rexzull Units Lharge Code Reruns

et TA-4736~101 uZi ML VOGETL 0

Sl [0 5 HBS

Customer 1D

Remarks Calcitations Aesuils

COuNyT A= il L
— G
ADE-4 & [en
A ﬁnf) Analyst - 2 _ | Bmatyst- 3 Analyst - 4 Analysl - 3
Cliress Sita il
HMrs Hrs Hry Hirs Hrs

Lab Unit Hgr

PR i S

=~ T T S4.8B0G-061 (A 1081

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
..... {Bpike (Tracer) Book Number 76B51
Activity for 100pl of Spike Added in dpm (dm3) 8151
|Volutne of Sample in mL (83) 1
|Ditution Factor (DF) 1
dDigest Diluticn Faclor {DDF) 1
hpm of Sample from Liguid Seintillation Counter {dind) 448.4607
pm of Sample + Spike from Liquid Scintillation Counter {dm2) 4440.337
"Backgmund cpimn (BKG cpm) 53.95%
qBackeround Time Counted in Minutes {(BKG time) 20
11/30/93 Ihnstrument Fractional Efficiency (EFF) 0.9346
Detection Limit (L) 8.33
Critical Level (Le) 3.83

[fe=99 Concentration in pCi/L =

4.1248E-01 |

Critical level (Lo) = 2.33 * the Square Root of (BKG epm / BKG time)

Detection Limit {ld) =
Detection level =
Te=99 nCi/L =
Te=99 yCi/ml =
Spike (Tracer) Recovery = |

((2.72 / BKG time) + (2 * L)) / EFF

nCi/L / (1000mlL/1)
dm2 - dml} * 1.5 * 100 / dm3

BEST AVAILABLE COPY

Id * dm3 * DF * DF / ((2220000dpm/pCi) * S5+
(dmi! * (1000mL/L) ¥ dm3 * DF * DDF) / ((2220000dpm/pCi) * 55 * (dm2 ~ dml )

{dm2 - dml})

[fe=99 Concentration in pCi/L = 4.12E-01 || DETECTION
LEVEL
[T==98 Concentration in pCi/mL = 4.12E-04
| 7.67e-06
[Epike (Tracer) Recovery = 73.5% ] nfiml
<
{Data Entry by: > K 4 Date: 07-Dec-93
||Approved by: . o> Date: \>»l\vwf§2
Form 1 Rev. 2.0 D) Page 1 of 1



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE

WHC-SD-WM-DP-054 REVO
SO :
Senal No Samgple Poinl Date Time lzsued Priority
f o gen.-n7ea| 1o o0 DAY | 11-22-93 [1p:es |06
Determination Meihod. Slandard Resull Units Charge Code Reruns
T A0 LA-432-101 uei ML VOGEL 0
Sample Sz . ) Customer iD
| £J00m) sprke 27605 na
qu::rns Calculatiors Aesults
SOUNT AT wCIsL
- = /m L
L.0BET -4
A A Analyst - 2 Analysi - 3 Analyst - 4 Analyst - %
) L .
mﬁﬂjlﬂ Df#?’/f/ﬂn‘
H,s.. Hrs Hts Hrs M:s
Date N Time Cpmpleted Lap Unu Myr -
[y T 54-6600-061 (R-10.43)

Tc-99: LA-438-101 (D-1) LIQUIDS SAMPLE
3 pike (Tracer) Book Number 76851
G750-5784 Activity for 10011 of Spike Added in dpm {dm3) 8151
: ‘olume of Sample in mL (58) 1
2266 Dilution Factor {DF) 1
iest Dilution Factor {DDF} 1
pm of Sample from Liguid Scintilation Counter {dmi) 619.8493
iHpm of Sample + Spike from Liguid Scintillation Counter {dm2) 4362.644
R MEYERS Background cpm (BKG cpm) 53.95
ackeround Timne Counled in Minutes (BKG time) 20
11/30/8 Instrument Fractional Efficiency {EFF} 0.9324
Detection Limit (L) 8.35
Critical Level (L) 3.83
c=99 Concentration in uCi/L = 6.0B06E-01 |
Critical Level (L} = 2.33 * the Square Root of (BKG cpm / BKG Lime)
Detection Limit (Ld) = ((2.72 / BKG time) + (2 * Lo)) / EFF
Detection [evel = Ld *dm3 * DF * DDF / {(2220000dpm/uCi) * SS * (dm2 - dmt))
Te-99 1Ci/L = (dm! * {1600mL/L) * dm3 * DF * DDF) / ((2220000dpm/pCi) * S5 * (dm2 - dml )
Te=99 pCi/ml = pCi/L / (1000mL/1)
Spike (Tracer) Recovery = (dm2 - dmi}* 1.5 * 100 / dm3
BEST AVAILABLE COPY
{Tc-99 Concentration in pCi/L = 6.08E-01 |  DETECTION
E
ﬂl‘c—gg Concentration in pCi/ml = 6.08E-04
I| 8.20E-06
|Epike (Tracer} Recovery = 68.9% ] uCi/ L
{Data Entry by: > DA = [ Date: 07-Dec-93
lApproved by: %«MM J o TN mw Date: 'O NW&3
Form 1 Rev. 2.0 U P Page 1 of 1
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: ':_l_l'
THT: 955

LHoe 8300

i

Sboe TED

Ll

i R
BTN WHTR
UNENCWN UM TS
LB MOWR HELF
INDTVIDLIEL
STANDARD [D: 131 BRE~G
HALF L TFE (DAYE)
STANDARD DFM

Fra TR

LIFE COR

ISR T

M

S CT TOR M

UNEROMN NORM FACTORS 2N
=10

ISGLi:n
Tolleo,

WHC-SD-WAM-DP-054 REVO

PICREL O

oy
n i

LT T 1
CHOE

FEFL LD TR

EéaOEGROUNMD
CUENCH LIMITE

[RINIRISISININ]IA]

CIUEMOH
L.OWe~

LR
.67

R, 92 freca
JA - ¢
Fr oG

£y
L

ar

VES Y
HIGH: 207 .

Fel e [

CONMESTAMNT

BEST AVAILABLE COPY

(o b SO0 Liwiv,

SIRIRTETN TR INT R INE AT

""""" CHIENMUH CURVE CORBELATION TREbiE

MESSURED
L.

LF

B L eaia

4

L T4

ESTEGROUND
TOTHL

AU NG
LR H

LIMITES
LIMITE

L e 0L OO0
LW 7E. &7

ML GH 20

e s CH SH5IEW TIME Bl TIME

VG

Hl

1

_ o 3 4217
AEFFOCHL

(3 I
I50L M

163,

Lada 20,

i i
B

g
LEFF

4405, Y & & [

IGO0 DF

950 O,

CHL295018

DF

LA

ERR



#iM

-~

5

11

e
2

'BEST AVAILABLE COPY

W G

1501

K 10

IS0}

K11
1801

#x—] 0

1501

*x— 1
1501

- 2
I501

WEFF

LEFF

AEFF

LEFF

WEFF

CREM

"‘\" I G"/

358,50
CHI«2E.88

5B

D761 55
CHL:94.14

220

A1 58

CH1:9Z.24

SRIe .00
CH1:9Z%. 24

.71

475010
CH1: 93,

206
i

4197 .25
CHIs%E. 21

0.6Y9

631.90
CHl:9E. 24

1.78

4118.%0
CH1:93Z.

Q.70
18

WHC-SD-WM-DP-054 REVO
FabR: o

TIME EL. TIME AavG H# REMA ERR

20L 00 12661 183.0 L ”9
ITS01 DM BA4L5ETT7éH
BOL00 147,70 14%.0 Q.

P HEE

&Mﬂ
~ =

I8 DiEpt 2t

.00 1og. 80 141.C

1601

1.60

DREM o 38403827

20,00 189.%96 161. 0O.17

501 DFEM 4167 559

L0 Z211.06 158. 1.27
I501 DFM =448, 44507

20,00 DE2O1E 160. I B
IS01 DE s A g0, mET

20,00 A53.31 1&1.0 1.1%

1501 DEM :619.84932

274,448 162,00

1501

Z0.00 .18

DE M '4 O 644

946



WHC-SD-WM-DP-054 REV O

90-DAY - OTHER ANALYSES

947



H iy 7L g

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
ANALYTICAL BATCH

Vs

WHC-8D-Wii-DP-054 REV O

Lah Segment Serial No.

Cust;oier}f:ﬁff{ T0-2197 70R "G0-DAF

~ 498, 6479, f-200 G20 Z =7 =9 JO09
Analysis: _ Sample Prép:
O C [ rc e
W T
Instrument: A L - /077 2. B Procedure/ Rev: 2/ 34 ‘j*/d:,’/ 6-2 Q\‘?a\“;
Technologist:?é> /QC})%@C,L ..A , |Date: /O//;z.,J g2 Q@
Starting Time: /26 UU Temperature K0
. - . t . .
Ending Time: /500 Chemist: ?06 Celhesodor
Comments:
Description Lab ID Description Lab ID

1 ST b= A% =554 | | 1]

z FIX & 692524 | [12

3 SIS Arig ~Szag | |13

4 T ol G-477-520¢ | |14

S| Saw ple A-2p0 5754 |10

6 ol d-Do1~502, | |16

7

7 17

8 18

9 19
10 20

Standard Primary Book No. } Second Book No. |Third Book No. and Final Vol. of
Type and Aligquot Vol. and Aliquot Vol. Aliquot Vol. Standard
e s o0 A/ 2oom)
948

A-6000-881 {03/52)
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WHC-SD-WM-DP-054 REV O

ANALYTICAL BATCH SUMMARY SHEET

&""_CTG:,,'JS-*-\?
METHOD: LA 344 - 057, 5 ANALYTE: “t3bta” Toc. ANALYSIS START DATE: i -;>-

5

21
PREPARED BY: Rob Schroeder DATE PREPARED: o-zZo-+4 3

PROJECT: 102 400y UNITS: 3 /u;  SAMPLE PREPxDirech / Digest wt.=

SPL PT. |SERIAL No. RESULT #1 |RESULT #2

DIFF.|AVERAGE| RPD%| %REC|DET LIM

5T> G646 ods 843 95

Bl (37 < 5 5 0MTHL G4

A-9 (r 98 €S SO S o M
 2-9 & a4 < 5 50"

-9 G 700 7.7 MG

D9 (70l L Eo 1 9% T

[~

L—%ﬁguo SPECIAL PROBLEMS / METHOD VARIATIONS IN HIS BATCH

NARRATIVE-LIST SPECIFIC PROBLEMS / VARIATIONS FOR THIS EATCH:

Roled (0K huaeddin

(0-20925

943



WHC-SD-WWM-DP-054 REVO
TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

1 Senal No

Sampie Point

Date * Time Issucd Prionty
G 596.-5526| 102 90 DAY 9-23-93 |[14:46 =6
Determination Method. Slangard Resuil Unis Charge Code Aernrs
TOC LA-344-105 % RECOVERY D4AB3 [ o
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WESTINGHOUSE HANFORD COMPANY

222-5 LABORATORY
ANALYTICAL BATCH

(Gt 558

Lab Segment Serial No. Customer 1D: / SO-DHY
G- 720 73~l (~721/é ?}3 /g /O /}"/O C~/9, %-'/0
Analysis: Sample Prep:”
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ANALYTICAL BATCH SUMMARY SHKEET
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lb-21-475

Ruis 102 i- 3 3 T .
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222-S LABORATORY
ANALYTICAL BATCH

7
WESTINGHOUSE HANFORD COMPANY MZ’T/L 22

Lab Segment Seria! No.

Customer iD:

Co 7570 797 G T N T S T R
Analysis: — - Sample Prep:
/(o s i
Instrument:

W30

Technologist: /{PW\A('% e

Date: 15-%-43

Procedure/ Rev: La-3Yy 4 . ',or;/ F-

Starting Time: 1 N3 Temperature 573 “\(;.)
Ending Time: 13, a0y Chemist: D < |\ ye
Comments:
Description Lab ID Description Lab ID
T e s (o= -S54 | 11
2117 Col St |12
3| v (€ (AT | 13
| . — - .
floennp (O (TU-SI |14
1 - ] o
5 St L [~ 7L/Cf 5 7-¥p |15
+ — .
6 ’:;'i‘ \ l;‘\( i'_: C‘ '__f‘i\ t_'.)' D " 1 6
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Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
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B ’ 42 L Qg2 A-6000-881 (03/92)
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ANALYTICAL BATCH SUMMARY SHEET

METHOD: La 5 k4105 7o ANALYTE: T ANALYSIS START DATE: {~-2- (%

PREPARED BY: Rob Schroeder DATE PREPARED: |2 - (0~ 3

/I—-"

PROJECT: %Zdﬁf‘\ UNITS: %L/MLSAMPLE PREP@ Digest wt.=
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TOTAL ORGANIC CARBON ANALYSIS ~ UNDIGESTED SAMPLE
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G745, -DN26L 100 30 DAY 11-22-00 1Ean
Determinaticn KMethnd Standasd Result Umits Charge Codre F’r"wa
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

—
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Zmeat-3 8 Y oo

Seral No Sample Pont Date Tune lssued Prionty
O TAT L LTIG 102 a0 DAY 11-02-03 1252 o
Determimation Methpod Standadd Result Units Crarge Code Reruns
RN LA - 105 aiz L VOGTTL I
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e
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\})mwm) Bﬁﬁh)
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9-6-93 | Boo @nShhen 17 C ta
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n ol Ter —2 . 2co L B-8
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; g5 12685
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TRt ot o)
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M >
2)1 w0 ST
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TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE

Sernal No Sample Point Date Time lssued Prignly
[ TaAO -FTTS TO7 S0 TAY 11-20-0a5 1055 A
Detetmiration Methoa Stangard Aesull Unitsg Cnarge Cone Reruns
O PA-S41-105  LaG oML VOGHET, 0
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- —

s Dl — . D00 —2 .o L c-8
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R
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Grout Product Tests for Tank 241-AP-102

Validation of the inorganic and radiochemical data associated with the Grout
Product Tests for Tank 241-AP-102 {102-AP) was performed according to RCRA
Level B requirements as depicted in Section 2.0, of WHC-CM-5-3, Rev. 0.

The primary objective of the data validation effort was to ensure the
usability and defensibility of the data produced for the project. This was
accomplished through a detailed examination of the data package to recreate
the analytical process and verify that proper and acceptable analytical
techniques had been applied. The data package was checked for correct
submission of required deliverables, correct transcription of raw data to the
summary forms, and for proper calculation of a number of parameters. An
overall assessment of the data is provided on the Data Assessment Summary Form
as required by WHC-CM-5-3. Assessments of individual quality control checks
performed by the laboratory are located with the Data Assessment Summary
Forms.

Data qualifiers are assigned to any results that have been determined to be
deficient. If required, the following data qualifiers are added by the data
validator to the laboratory data summary to signify the nature and magnitude
of a deficiency:

u Indicates the compound or analyte was analyzed for and not
detected. The value reported is the sample quantitation Timit
corrected for sample dilution and moisture content by the
laboratory.

ud This qualifier indicates that the analyte was analyzed for and not
detected. Since a quality control deficiency has been identified
during the validation process, the value reported may not
accurately reflect the sample detection limit.

J Indicates the compound or analyte was analyzed for and detected.
The associated value is estimated but the data is usable for
decision making purposes.

‘R Indicates the analyte was analyzed for and found to be unusable
due to significant quality control deficiencies.
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Data Validation Narrative

Analyses Performed

Waste from the 241-AP-102 (102-AP) tank was combined with Type II Portland
cement, atiapulgite clay, and class F fly ash in order to generate grout
samples. Several analyses investigating the physical properties of the grout
mixtures were conducted and included rheology, compressive strength, and pulse
velocity tests. Most of the quality control requirements associated with data
validation do not apply to analyses designed to examine physical
characteristics, and these tests were only briefly discussed within the Data
Assessment Summary Forms.

The Toxicity Characteristics Leaching Procedure (TCLP) was performed on five
grout specimens composed from 102-AP tank waste and one made from water; the
resulting leachate samples were then evaluated for chromium. Three grout
specimens comprised of 102-AP tank waste and one composed from water were
subjected to five-day and ninety-day leach tests, and the ensuing leachate
accumulated during specific time intervals was analyzed for pH, nitrite,
nitrate, Am-241, Tc-99, and TOC.

MAJOR DEFICIENCIES (REJECTED DATA)

. Americium-241 results which were calculated from low tracer
recoveries were qualified as unusable.

MINOR DEFICIENCIES

. The Tc-99 results associated with all samples except G720, G721,
G722, and G723 were qualified due to either inadequate duplicate
data, unacceptable spike recoveries, or both.

. The TOC results corresponding to the following samples were
determined to be non-detect as a consequence of blank
contamination: G597-G600, G602, G606-G6H10, and G630-G634.

. The TOC values derived from the following samples were considered
to be estimated due to inadequate duplicate data: G699-G701, G721-
G723, and G748-G750.

REPORTING INFORMATION

The laboratory reported all of the results in tables which immediately follow
the Westinghouse Case Narrative, and the sample numbers corresponding to the
data listed in Tables 6-11 are identified by the grid in Table 5. The data
associated with samples G698-G701, G720-G723, and G747-G750 were also listed
on the Sample Data Summary sheets; as a consequence, qualifiers were inscribed
on both the data tables and the Sample Data Summary sheets. Therefore, several
sample results and their respective qualifiers are reported in duplicate.

<
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Tank 241-AP-102 T

INTRODUCTION

On 4/28/93 grout feed Tank 241-AP-102 (102-AP) was sampled for-a full
characterization under the protocol listed in Hanford Grout Disposal Proqram-
Campaign 102 Feed Characterizaticn and Test Plan, WHC-SD-WM-TP-136, and
Technical Project Plan for The 222-S lLaboratory in Support of The Grout
Treatment Facilitv Sampling and Characterization Plans for Tanks 105-AP.
106-AP. and 102-AP, WHC-SD-WM-TPP-008.

The results of the inorganic and radiochemical constituents are reported in
WHC-SD-WM-DP-046, Revision 0. The organic analyses were performed by PNL.

The grout treatment tests specified in the test plan were performed by the

Process Chemistry Laboratory (PCL) and 222-S Analytical Operations (222-S).
This data package reports the results of the grout product tests.

RHEOLOGY

Since the waste in 102-AP was determined to be homogeneous (the mean
concentrations at each location could not be distinguished from each other}), a
composite solution was prepared using equal voiumes of each of the 15 samples

field duplicates were not included). The dry blend, which was mixed with
102-AP waste, consisted of three components (Type Il Portland cement (21%),
attapulgite clay (11%), and class F fly ash (68%)).

Grout was prepared by blending seventy-five mb of the composite (102-AP waste)
with 75.5 grams (g) of the dry blend {8.4 pounds per gallon) for two minutes
using a separatory funnel mixer in the hot cell. The retative weight percant
of each dry blend component and the mix time were recorded by PCL in
laboratory notebook WHC-N-583. Two additional grout specimens were prepared
using water for the liguid.

Several grout mixtures were prepared and the density, using the procedure
specified in the test plan, was determined for each grout mixture. The
viscosity, critical flow rate, and frictional pressure drop for each grout
mixture were determined using procedure LA-519-174. The 10 minute gel
strength for each grout mixture was determined using procedure LA-519-175.
The drainable Tiquid for each grout mixture was determined using procedure
LA-519-176. A Brookfield standard oil with a vaiue of 95 centipoise was used
as the standard for the viscometer. The standard results varied between 86.5
and 96.5 centipoise.

Resuits of the rheology tests are reported in laboratory notebook WHC-N-583
and listed in Table 1.

~ 2 | |
[F-S 000003

54.7600-075 Hanfard Cparations and Enginaering Cantrastor for the US Department of Energy
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The summary statistics for the rheclogy properties are as follows.

. The mean density for the seven grout mixtures made using 102-AP
waste is 13.23 pounds per gallon (1b/gal) with a standard
deviation of 0.16 1b/gal. The mean density for the water grout
mixtures is 11.34 1b/gal with a standard deviation of 0.35 lbsgal.

. The mean viscosity for the seven grout mixtures made using 102-AP
waste is 28.3 centipoise {cP) with a standard deviation of 5.0 cP.
The mean viscosity for the water grout mixtures is 9.8 cP with a
standard deviation of 1.1 cP.

. The mean critical flow rate for the seven grout mixtures made
using 102-AP waste is 31.4 gallons per minute {gpm)} with a-
standard deviation of 4.4 gpm. The upper limit of a one-sided 95%
confidence interval for the mean is 34.5 gpm. One of the criteria
for processing (Riebling and Fadeff, 1991) is that the critical
flow rate be < 60 gpm. This grout product has a mean critical
flow rate well below this Timit. The mean critical flow rate for
the water grout mixtures is 19.4 gpm with a standard deviation of
2.0 gpm.

. The mean frictional pressure drop for the seven grout mixtures
made using 102-AP waste is 2.49 pounds force per square inch (psi)
with a standard deviation of Q.73 psi. The upper limit of a
one-sided 95% confidence interval for the mean is 3.02 asi. One
of the criteria for processing (Riebling and Fadeff, 1991) is that
the frictional pressure drop be ¢ 14 psi. This grout product has
a mean frictional pressure drop value well below this Timit. The
mean frictional pressure drop for the water grout mixtures is 0.82
psi with a standard deviation of 0.20 psi.

. The mean 10-minute ge1 strength for the seven grout mixtures made
using 102-AP waste is 13.2 pounds farce per one hundred sgquare
feet (1b./100 £t?) with a standard deviation of 0.2 1b /100 2.
The upper limit of a one- ~sided 95% confidence 1nterva1 for the
mean is 13.4 Tb,/100 ft®. One of the criteria for processing
(Riebling and Fadeff 1991) is that the l0-minute gel strength be
< 100 1b,/100 ft2. Th1s grout product has a mean 10-minute gel
strength value well below this Timit. The mean 10- m1nute gel
strength for the water grout m1xtures is 13.4 1b./100 £t with a
standard deviation of 0.2 Tb,/100 ft?.

After the rheology measurements were obtained the grout specimens were placed
in a programmable oven and cured to a maximum temperature of 65 °C. The
curing oven was programmed to simulate the adiabatic temperature rise
specified in the test plan. The quantity of drainable 11qu1d was to be
estimated after one day of curing and after 15 days of curing by >1ng1e visual
observations. Since it was not possible to get into the curing oven in the
hot cell, these observations were not performed. After the grout specimens
were cured for 28 days, the specimens were removed from their container and
the guantity of drainable 1iquid determined. No drainable 1iquid was observed
in any of the grout specimens and therefore no drainable liguid samples were
sent ta 222-S Laboratory for analysis.

-6 3 000004



PULSE VELOCITY AND COMPRESSIVE STRENGTH 'WHC-SD-WM-DP{)sd, REVO

Pulse velocity measurements were obtained on five g@ggé“k%ﬁﬁiﬁe%s {made with
102-AP waste) using procedure LA-519-181. The pulise velocity readings varied
from 2176 to 2477 meter per second (m/s). The pulse velacity readings for the
water grout specimens were 978 and 1102 m/s. The pulse velocity mesurements
are Tisted in Table 2.

The compressive strength instrument was calibrated using a calibrated load
cell and the calibration equation was calculated and reported in laboratory
notebook WHC-N-583. Compressive strength measurements were then obtained for
five grout specimens (the same specimens used for the pulse velocity
measurements). These measurements are recorded in the laboratory notebook and
are listed in Table 2.

The mean compressive strength is 1064 psi with a standard deviation of 521
psi.. The lower 1imit of a one-sided 95% confidence interval for the mean is
568 psi. The NRC guideline far compressive strength is > 80 psi {(NRC, 1991)
with a recommendation of > 500 psi (NRC, 1993). This grout product has a mean
greater and the associated lower Timit of a one-sided 95% confidencz interval
for the mean greater than this criteria.

The compressive strength measurement for one of the water grout specimens was
359 psi. The second specimen cracked prior to the compressive strength
measurement. It is postulated that the water grout specimens have lower
compressive strength than those of the 102-AP waste grout specimens because
there is more H,0 per gallon of water then H,0 per gallon of waste.

Toxicity Characteristics Leach Procedure (TCLP)

After the compressive strength measurements were completed, five grout
specimens (made with 102-AP waste) and one grout specimen {made with water)
were prepared for the TCLP tests through particle size reduction according to
procedure LA-544-131. The analysis of 102-AP waste (see Tabie 3) showed Cr as
the only hazardous metal that exists in concentration (630 mg/L) exceeding 20
times the TCLP limit {5 milligram per Titer [mg/L]). The concentrations of
the other metals (As, Ba, Cd, Pb, Hg, Se, and Ag) were lower than 20 times the
corresponding Timits. Thus, according to recent guideline from EPA

(EPA, 1993), only Cr in the TCLP Teachate sampies was required to be analyzed.

The Cr was analyzed using the [CP procedure LA-505-151. The TCLP leachate
samples were analyzed twice. The first measurement used a modification to the
TCLP procedure where the spike was added after the preservation. The second
measurement followed the TCLP procedure where the spike was added before the
preservation.

Seven samples were submitted to 222-S laboratory for Cr analysis, one was an
acid blank, one was from a grout mixture using water, and five were from grout
mixtures using 102-AP waste. For the Cr anaiysis, both the beginning and
ending laboratory measurement control system (LMCS) standards were within the
control limits. The spike recovery for the sampie with the spike added after
the preservation was 90.4%, which is within limits. The spike recovery for
the sample with the spike added before the preservation was 100.9%, which is
within 1imits. The data are lTisted in Table 4.

The mean TCLP Cr value (spike added after the preservation) for the sampies
associated with 102-AP waste was 9.70E-02 mg/L with a standard deviation of

R 000005
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9.92E-03 mg/L. The upper Timit of a 95% confidence interval for the mean is
1.06E-01 mg/L. The criteria (EPA, 1989) for Cr is 5 mg/L. Thus, the grout
TCLP Teachate Cr concentration is below the Timit. ADOENDUY T

The maximum TCLP Cr value {spike added befaore the preservation) observed for
the samples associated with 102-AP waste was 1.4E-0I mg/L. The maximum value
for the TCLP ieachate Cr concentration is below the 1imit.

The TCLP Cr value for the sample associated with the water grout specimen is
< 1.1E-01 mg/L. The spike recovery for this sample was 88.9%. The Cr value
for the acid blank was 5.70E-02 mg/L.

ANST 16.1 LEACHATE TEST

Four grout specimens (one made with water and three made with wasfe} were
prepared for ANSI 16.1 leach testing (NRC, 1991b). The results of the 90-day
ANST leach indicas are presented in this document.

The ANSI samples were submitted to 222-S laboratory for analysis of N0, , NO; ,
%ipm, *Tc, TOC, and pH. The ANSI samples were not analyzed for '*°I because
it was not detected in the 102-AP waste samples. The ANSI sampie numbers are
listed in Table 5. The IC analyses were performed using procedure LA-533-1085,
Rev. C-0. Americium-241 analysis is performed using procedures LA-503-156,
Rev. D-0 and LA-508-051, Rev. A-3. Technetium-99 analyses were performed
using procedure LA-338-101, Rev. D-1. The TOC analyses were performed using
procedure LA-344-105, Rev. B-2. The pH analyses wera performed using
procedure LA-212-102, Rev. C-5. The analytical results from the ANSI samples
are listed in Tables 6, 7, 8, 9, 10, and 11.

The laboratory values (except for pH) were put into a spreadsheet which
calculated the leach index. For those samples where the analytical result was
given as a "less than" value, the "less than" value itself was used in the
spreadsheet. Therefore, the actual leach index is expected to be greater than
the value obtained from the spreadsheet calculations.

The NO,” leach indices for the three grout specimens made with the 102-AP
waste are 8.0, 8.1, and 7.9 {(see Tables 12, 13, and 14). The mean leach index
is 7.90 with a standard deviation of 0.26 (RSD = 3.3%). The lower limit of a
one-sided 95% CI for the mean is 7.45. The criterion (Riebling and Fadeff,
1991). s 6.0. Thus, the NO,” grout leachate value is above the limit.

The NO;" leach indices for the three grout specimens made with the 102-AP
waste are 8.4, 8.5, and 8.0 (see Tables 15, 16, and 17). The mean leach index
is 8.30 with a standard deviation of 0.26 (RSD = 3.1%). The lower 1imit of a
one-sided 95% CI for the mean is 7.85. The criterion (Riebling and Fadeff,
1991) is 6.0. Thus, the NO;° grout leachate value is above the limit.

Since "less than" analytical results existed for the Teachate samples, the
Tc leach index is a "greater than" value. The leach indices for the three
grout specimens made with the 102-AP waste are > 7.3, 8.2, and > 7.2 (ses
Tables 18, 19, 20). Summary statistics were not ca]cu]ated due to the
“greater than' values.

Since "less than" analytical results (detection limits) existed for the 21am
jeachate samples, the leach index is a "greater than" value. The leach
indices for the three specimens made with the 102-AP waste are > 5.3, > 5.7,

[&i’ts :* 9 (“]!1‘11)(;
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and > 5.7 (see Tables 21, 22, and 23). Summary statistics were not calculated
due to the "greater than" values. Since all but one analytical result were
below the detection 1imit, the three leach indices may not be meaningful
because the actual leach index for *“'Am may be much higher.

Since "less than" analytical results existed for the TOC leachate samples, the
leach index is a "greater than" value. The leach indices for the three
specimens made with the 102-AP waste are > 7.7, > 7.8, and > 7.7 {see Tables
24, 25, and 26). Summary statistics were not calculated due to the "greater
than" values. :

CL(?'ﬂ4me;aﬁr [ ~16~93
A. P. Hammitt
Advanced Scientist

,12.;l 2gf[)ewu4__ Jd-/€-73

R. A. St. Denis
Senior Scientist
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T. L. Weish
Senior Statistician
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Table 1. 102-AP Rheglogy Results.
Grout sample Density Viscosity | Critical Frictional 10 Minute
(1b/gal) {cP) flow rate pressure gel strength
(gpm) drop (psi) | (1b./100 Ft%)
Water - 1 11.09 9.053 17.957 0.579 MA
Water - 2 11.59 10.581 20.825 0.955 13.53
102AP - 1 13.03 24 .695 30.378 2.284 13.36
102AP - 2 13.14 30.112 34.272 2.931 13.43
102AP - 3 13.28 32.395 34.453 2.994 12.96
102AP - 4 13.13 35.398 38.238 3.646 12.82
102AP - 5 13.43 NA NA NA NA
102AP - Gasi 13.25 23.759 26.879 1.791 13.34
102AP - Gas? 13.11 22.835 26.605 1.632 NA
102AP - Gas3 13.50 27.036 28,989 2.155 13.29
Summary statistics for the 102-AP grout samples
N 8 7 7 7 6
mean 13.23 28.262 31.373 2.490 13.29
standard 0.16 4.992 4.406 0.726 0.248
deviation
UL-95% CI 13.34 31.928 34,609 3.023 13.404
mean
criterion None None < 60 < 14 < 100
Ay
J =
/- //’ - /J :"/
|A-e g
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Table 2. 102-AP Compressive Strength/Pulse Velocity Results.

Grout ~ Compressive strength Pulse velocity
sample (psi) (ri/s)
102-AP - 1 1887 2304
102-AP - 2 753 2176 |
102-AP - 3 953 2457
102-AP - 4 1196 2477
102-AP - 5 533 2387
Water - 1 NA 378
Water - 2 359 1102
Summary statistics for the 102-AP grout samples
N 5 required criterion > 6C psi
mean 1064.4 psi recammended criteriaon > 500 psi
standard 521.0 psi
deviation
LL 95% CI - mean 567.6 psi
é?/j¢;¢7f
5
ol

/13 49 000011
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Table 3. Concentratjon of Hazardous Metals in 102-AP Waste.
Analyte | Concentration Required Mean of the sample results
limits quantitation (} = number of observations
Timits
As ! 5 ma/L 0.5 ma/L e 0.25 ma/l (3)
Ba 10C mg/L 10 mg/L 0.284 mg/L  (13)
Cd 1 mg/L 0.1 mg/L 1.47 mg/L  (15)
Cr 5 mg/L 0.5 ma/lL 6.302 E2 ma/L  (15)
Pb 5 ma/L 0.5 mg/L < 1.55 mg/L (15)
Hg 0.2 mg/L 0.02 ma/L < 0.01 mg/L (4)
Se _ 1 mg/L 0.1 ma/L 0.367 mg/L (9)
il Ag 5 mg/L 0.5 mg/L < 0.125 mg/L (15)
Table 4. 102-AP Grout TCLP Cr Leachate Resultis.
TCLP Cr results
Samplie numbers. Cr result (pg/mL or mg/L)
Type AP BP Spike added after Spike added before
preservation presarvatiaon
(Reagent) G679 | G734 ¢ 5.70E-02 < 1.1E-Q1
(Water G680 | G735 | 2.32E-01 1.48E-01
Grout)
(102AP G681 | G728 | 9.50E-02 * 8.29E-02 *
Grout) < 1.1E-01
(102AP G682 | G729 | 1.03E-01 < 1.1E-01
Grout)
(102AP G683 | G731 | 1.10E-01 < 1.1E-01
Grout)
(1024P G684 | G732 | 8.40E-02 1.4E-01
Grout)
(102AP G685 | G733 | 9.30E-02 < 1.1E-01
Grout) |
Summary statistics (102AP grout samples)
N 5 Maximum concentration
mean 9,70E-02 is 1.4E-31
standard deviation 9,92E-03
UL 95% CI - mean 1.06E-01 L
AP: Spike aaded arter the preservation,
8P Spike added before tr?e preservation. OSQ [ /
" ke was added to this Le. .
Spike s 3 t sample 11 Q Cj(.(
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Table 5. 102-AP Grotftn%\glgfwﬁwamlpf\e Numbers .

Sample numbers
Time period Water 102AP 102AP 1C2AP
grout grout grout grout

sample sample 1 sampie 2 samale 3 |
0  {Wash) G597 G608 | G622 G633
1 {2 Hours) G598 G609 6623 G634
2 (7 Hours) G599 G610 G624 G637
3 (24 Hours) G600 Gol4 G625 (G638
4 (48 Hours) G601 G615 G626 G639
5 (72 Hours) G602 G616 G630 G640
6 {96 Hours) G606 Gol7 G631 G641
7 (120 Hours) G607 G618 G632 Go4?
8 (456 Hours) G747 G748 G749 G750
9 (1128 Hours) G698 G699 G700 G701
10 (2160 Hours) G720 G721 G722 G723

Tahie 6. 102-AP Grout ANSI pH Results.
pH
Time Water grout 102AP grout 102AP grout 102AP grout
period sampie sample 1 sample 2 sampie 3

0 1.07E+01 9.44E+00 8.49E+00 8.15E+00

1 1.06E+01 9.87E+00 9.94E+00 1.05E+01

2 1.04E+01 9.81E+00 9.82E+00 9.7§E+OO

3 1.08E+01 1.00E+01 9.45E+00 9.99E+00

4 1.08E+01 1.02E+01 1.01E+01 1.02E+01

5 1.06E+01 1.01E+01 1.03E+01 1.01E+01

6 1.04E+01 1.01E+01 1.02€401 1.01E+01

7 1.04E+01 1.00E+01 1.01E+01 1.00E+01

8 1.14E+01 1.11E+01 1.11E+01 1.11E+01

9 9.93E+00 9.44E+00 1.10E+01 1.10E+01

9.37E+00 9.91E+00 1.09E+01 1.10E+01

10 1.12E+01 1.11E+01 1.11E+01 1.11E+01

[f1s oA

1= ovooss / /%
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ADOENDUM 14

Table 7. 102-AP Grout ANSI NO,” Results.
NO,~ (ug/mi)
Time Water 102AP 102AP 102AP
period grout grout grout grout
sample sample 1 sample 2 sample 3
0 | < 1 | 7.91E+00 | 6.74E<00 | 1.57E:01
1 < 1 3.64E+01 4.51E+01 5.74E+01
2 1< 1 2.29E+01 2.78E+01 4.36E+01
3 |« 1 | 4276401 | 5.24E+01 | 8.27E+01
4 i< 1 3.79E+01 4.91E+01 7.42E+01
5 || < l 2.88E+01 3.67E+01 5.43E+01
3] < 1 2.46E+01 3.16E+01 4.70E+01
7 < 1 2.10E+01 2.75E+01 3.93E+01
8 il < 1 2.03E+02 2.43E+02 3.358+02
g | < 1 1.99E+02 2.00E+Q2 2.45E+02
10 }f < 1 1.56E+02 1.41E+02 1.50E+02
Table 8. 102-AP Grout ANSI NQ,” Results.
NO;  _ (pg/mL)
Time Water 102AP 102AP 102AP
period grout grout grout grout
sample sampie 1 sample 2 sample 3
0 | < 1 1.07£+01 9.03E+00 2.25E+01
1 < 1 4.69E+01 5.73E+01 7.37E+01
2 I < 1 3.01E+01 3.63E+01 5.47E+01
3 < 1 5.42E+01 6.56E+01 1.03E+02
4 || < 1 4.86E+01 6.18E+01 9.12€+01
5 |1 < 1 3.70E+01 4.70E+Q1 6.83E+01
6 || < 1 3.19£+01 4.11E+01 5.94E+01
7 < 1 2.76E+01 3.64E+01 5.00E+C1
8 | < 1 2.66E+02 3.17E+02 4.54E+Q2
9 < 1 2.63E+02 2.69E+02 3.43E+02
10 || < 1 2.12E+02 1.92E+02 2.14E+02 !
[h-16 13 05w '/"./‘H
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ADDENDUM 14

Table 9. 102-AP Grout ANSI *°Tc Results.
7 (uCi/mL)

Time Water grout 102AP grout 102AP grout 102AP grout

period sample sample 1 sample 2 sample 3
o <% 1.a76-05 | 7 2.236-05 | 7 3.208-05 | Y 3.40£-05
1 I <“1.a56-05 | 7 7.646-05 | 7 9.40£-05 | Y 1.22E-04
2 | < 1.a56-05 | 7 a.168-05 | 7 5.276-05 | <“Y2.80€-04
3 | <“ 145605 | 7 a.70e-04 | 7 9.076-05 | ¥ 4.50£-04
4 | <% 1.468-05 | 7 s5.696-08 | 7 8.556-05 | ¥ 3.31E-04
5 0l < 1.536-05 | <“73.00e-04 | 7 7.486-05 | <72 84F-04
6 || <% 9.266-06 | 7 3.326-04 | 7 7.206-05 | <772 79E-04
7 % 56E-06 | Y 3.606-04 | Y 5.85£-05 | <““72.g4£-04
8 ll <“71.066-05 | 7 3.736-04 | 7 4.126-04 | ¥ 6.086-04
9 I <“g.146-06 | Y 3.946-04 | 7 3.79k-04 | Y 4.64f-04
10 | < 7.07E-06 3. 16E-04 2.84E-04 3.11E-04

Table 10. 102-AP ANSI *“'Am Results.
2am (uCi/ml)

Time Water grout 102AP grout 102AP grout 102AP grout

period sample sample 1 sample 2 sample 3
0 ||<” 6.376-06 | <% 6.37-06 | <~ 6.376-06 | < 1.27€-05
1 [ <® 6.376-06 | < 6.376-06 | <% 6.376-06 | <"X 1.276-05
2 | <% 6.376-06 | <% 6.376-06 | <” 6.376-06 | < 6.376-06
3 | <”® 6.376-06 | < 1.27E-05 | <  6.37E-06 | < 6.37E-06
4 <R 6.376-06 | <R 1.27E-05 | < 6.376-06 | < 6.37£-06
5 || <® 6.376-06 | <” 1.276-05 | < 1.276-05 | < 6.37E-06
6 | <% 6.376-06 | < 1.276-05 | < 1.276-05 | R 7.64E-06
7 | <% 6.376-06 | <® 1.276-05 | <R 1.276-05 | < 6.37E-06
8 | <” 3.408-05 | <®3.406-05 | ° 5.486-05 | < 3.40£-05
9 | << 1.276-05 | < 1.276-05 | < 1.276-05 | <  1.27E-05
10 1< 1.276-05 | < 1.276-05 | <& 1.276-05 | <R 1.27€-05

JAL7 14 STL
) -7=77
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ADDENDUM 1A
Table 11. 102-AP Grout ANSI TOC Results.

TOC  (ug/mL)

Time Water grout 102AP grout 10ZAP grout 102AP grout

pericd sample sample 1 sample 2 sample 3
U ¥ J

0 4 07E+01 1.20E401 | < 5.50£+00 7.70E+00
(3} Uy

1 6.33E+01 7.70E+00" | < 5.50£+00 9. 40E+00

2 2.81E+01" 7.706+007 | < 5.50E400 | < 5.50E+00

U .

3 5 50E+00 | < 5.50E+400 | <  5.506400 | < 5.50E+00

4 < 5.50E4+00 | < 5.50€+00 | < 5.50E+00 | <  5.50E+00

5 5.506+00" | < 5.50E+00 1.60E+01" | < 5.50E+00

6 1.906+01"| < 5.50E+00 8.20+00"7 ] < 5.50E+00

7 1.40E+01° ] < 5.50E+00 5.506+00Y] < 5.50E+00
T

g | < 5.00E+00 7.10E+00 7 9.30£+007 1. 50E+01
UJ J J

9 < 5.50E+00 | < 5.50€+00 7.70E+00 1.10€+01
g J J

10l < s5.506+00 | < 5.50€+00 7 .15E+00 8.8 E+00

U ;/\5/9—{

18
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[RESULTS QCRESULTS ~~ QCIDINFO.
1D ANALYTE ~SAMPLE ~~ BEGSTD BLANK _"BEGSTD BLANK
T Tug/ml - %REC | ug/ml [0 o
- (G698 NO2  [<10E+000 9586 <1.0E+00 @ G896 @ G697
- G99 NO2 ™ [ 199E+027 7 79586 <1.0E+00 | G696 | G697 |
- G700 1 NO2 . 2.00E+02 95.86 <1.0E+00 | GA96 = GB97 |
TG701TL ONO2 T T 245E+02 9586 <1.0E+00 | GB9S G697
CUGr207 | NO2  <1.0E+00 95.86.<1.0E+00 | (G718 G719~
. G721 | NO2  156E+02  95.86:<t.O0E400 T G718 G719~
G722 | NO2 TIM141EF02. 9586 <10E4+00 T G718 | G719 |
G723 1 NO2  T180EF027 79586 <1.0E¥00° | G718 | G719
- G747 NO2  "<{OE+00° 9866 <1.0E+00 | G745 = G746
. G748 NO2 " 203E+02 9866 <1.0E+00 | G745 (G746
G749 NO2 1 243E+02° 9866 <1.0E+00° G745 G746
G750 NO2 | 335E+02 9866 <1.0E4+00 ~ G745 G746
G698 ! TUNO3TT I <10E+00 9827 <10 1 Gegs i GB97T
. G699 | NO3 | ©263E+02 9827 <10 . G896 | G697 |
G700 NO3~ " | 2.69E+02 98.27 <10 = (3696 G697 |
G701 | NO3 | 343FE+02 9827 <10 . (696 G697
G720 177 NO3  <10E+00 9793 <10 . G718 G719 "
G721 NO3 - 213E+02  97.93 <10 G718 G719
G722 . NO3 = 193E+02 9793 <10 G718 G719
G723 NO3 215402 97.93 <10 G718 G719 |
G747 NO3 <1.0E+00 98.96 <1.0 G745 G746 |
T G748 1 NO3 T 266E+02 9896 <10 G745 G746 |
G749 NO3  317E+02 98.96 <1.0 G745 G746
G750 | NO3  454E+02 98.96 <1.0 G745 G746
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G700 | <127E-051 | 10000 <1.27E-05 G696 (697 |
G701 <1.27E-05' 100000 <1.27E-051 G696 G697
G720 | <127E-05 10820 <127E-05. G178 = G719
G721 <i27E-05] 10820 <1.27E-05  GI78 G719
G722 | <1.27E=05 | 10820 <1.27E-05 G178 = G719
S G723 |<f27E=05 T 108200 <1.27E-05° G178 | G719
. G747 ] <340E—05 | 7 7712280 <3.40E=05 T G754 | G74e
G748 |<340E-05 © T 7 97.40 <B40E-05 . G754 G746 |
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G750 ' <340E-05 = 12280 <340E-05 ' G754 G746 |
~
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WHC-SD-WM-DP-054 REV O
ADDENDUM T4
RHEOLOGY AND COMPRESSIVE STRENGTH DATA ASSESSMENT

DATE 1-5-94 SAMPLES/MATRIX _102-AP Tank Waste
T — Grout Mixture
REVIEWED BY A. T. DiCenso L
,4’;’_747
LABORATORY 222-5 o
CASE # Grouyt Test Project
shG # 241-AP-102
DATA ASSESSMENT SUMMARY
Rheology Comp. Strength/Pulse Velocity

1. Chain of Custody 0 0
2. Preparation Blanks N/A N/A
3. Duplicate Analysis 0 0
4, Spike Recoveries N/A N/A
5. Other Quality Control _ _N/A N/A

0 = data had no problems

X = minor problems, data may be qualified

M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: No problems were found with the data.

NOTES: The data were validated according to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

(30
C000=3



WHC-SD-WM-DP-054 REV O
ADDENDUM 1A
RHEOLOGY AND COMPRESSIVE STRENGTH QC

Name A. T. DiCenso Date 1-5-94

QC Check: _CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the Tab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. '
Furthermore, the physical evaluations were not subject to holding time
requirements due to the nature of the tests.

ACTION: No action was required.

sample # constituent value/qualifier

/)} -31
000024



WHC-SD-WM-DP-054 REV C
ADDENDUM 14
RHEOLOGY AND COMPRESSIVE STRENGTH QC

Name _A. T. DiCenso Date 1-5-94

QC Check: _PREPARATION BLANKS

COMMENTS: Preparation blanks were not applicable to the tests.

ACTION: No action was required.

sample # constituent value/qualifier

/132
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ADDENDUM 14
RHEOLOGY AND CQMPRESSIVE STRENGTH QC

Name A. T. DiCenso Date 1-5-94

QC Check: _DUPLICATE ANALYSIS

COMMENTS: With respect to each physical test, 5-8 analyses were conducted with
the 102-AP tank waste grout mixture. Average and standard deviation values
were calculated for each evaiuation, and all results were satisfactory.

ACTION: No action was required.

sample # constituent ' value/qualifier

/# 33 000026
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ADDENCUM 14

RHEGLGGY AND COMPRESSIVE STRENGTH QC

Name A. T. DiCenso ~ Date _1-5-94

QC Check: _SPIKE RECOVERIES

COMMENTS: Matrix spike analyses were not applicable to the tests.

ACTION: No action was required.

sample # constituent value/qualifier

[A-34
000027
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AUDENDLUM 1A
CHROMIUM ANALYSIS DATA ASSESSMENT

DATE Jan. 5, 1994 SAMPLES/MATRIX G579-G685 _
~GJ2I-EFAG G P2y - O T
REVIEWED BY D.S. De lorenzo K)jf{? / G731-6735 g?;f;jh
LABORATORY 222-S LS ey - jore- 77
CASE # Grout Test Project
SDG # 241-AP-102
DATA ASSESSMENT SUMMARY

Cr
1. Chain of Custody 0
2. Preparation Blanks 0
3. Duplicate Analysis 0
4. Spike Recoveries 0
5. Other Quality Control N/A

0 = data had no problems

<
o

minor problems, data may be qualified
data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: A1l quality control criteria were met, with no

exceptions.

NOTES: The data were validated according to RCRA level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

JA-35
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ADDENDUM VA

ICP_ANALYSIS QC

Name D.S. De lorenzo Date Jan. 5, 19%4

QC Check: _CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on
4/28/93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the Tab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to TCLP tests, and the resulting
leachate sampies were evaluated for Cr. The stability of the grout specimers
with respect to time was the focus of the analyses; therefore, holding time
specifications are irrelevant.

ACTION: No action was required.

sample # constituent value/qualifier

/36
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ADDENDUM 14
ICP ANALYSIS QC

Name D.S. De Lorenzo Date Jan. 5, 1994

QC Check: _PREPARATION BLANKS

COMMENTS: Preparation blanks are evaluated for the presence of contaminants,

and at least one preparation blank is required for each sample batch. If the

concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as
non-detected (U}.

ACTION: The blanks were free of contamination, and no action was required.

sample # constituent value/qualifier

/37
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WHC-SD-WM-DP-054 REVO
ADDENDUM 14

ICP ANALYSIS QC

Name [D.S. De lorenzo Date Jan. b, 1954

QC Check: _DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. Chromium was determined for 5-day leached grout specimens through
ICP analysis. Grout specimens were prepared by blending composite 102-AP
waste with a dry blend consisting of Type Il Portland cement, attapulgite
clay, and class F fly ash. Additional grout specimens were prepared using
water as the liquid instead of using the composite waste.

Five 102-AP grout samples were evaluated for Cr, in addition to grout water
samples. Duplicate analyses were not performed. The laberatory, however,
states that "Since the waste in 102-AP was determined to be homogenous {the
mean concentrations at each location could not be distinguished from each
other), a composite solution was prepared..." In order to evaluate precision
with respect to grout sample preparation and method performance, the percent
Relative Standard Deviation (%RSD) of the five-time analyses was calculated
for the 5-day Teach-time interval. Percent RSD values exceeding 20% indicate
imprecision with respect to sample heterogeneity, grout sample preparation, or
method performance, and the associated results will be qualified as estimated
(J or UJ). (Relative Standard Deviation is equal to the sample standard
deviation divided by the mean value.)

TCLP Cr Results %RSD

Spike added after
preservation ({AP) 10.2%

Spike added before
preservation (BP) NC

NC - not calculable (some or all sample results below
the detection limit)

ACTION: No action required.

sample # constituent value/qualifier

[/ 38
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WHC-SD-WM-DP-054 REVO
ADDENDUM 1A

ICP_ANALYSIS QC

Name D.S. De Lorenzo Date Jan. 5, 1994

QC Check: _SPIKE RECOVERIES

COMMENTS: Matrix spike sample analysis provides information about the effect
of each sample matrix on the digestion and measurement methodology. Matrix
spikes must be analyzed with every analytical batch or every 20 samples,
whichever is more frequent, and recoveries should be between 75-125%. If the
spike result is between 30-74% or >125%, results are qualified as estimated.
Sample results associated with a spike recovery of less than 30% are qualified
as unusable.

ACTION: No action required.

samplie # constituent value/qualifier

/-39
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WHC-SD-WM-DP-054 REVO .
ADDENDUM 14

NITRATE AND NITRATE DATA ASSESSMENT

DATE Jan. 5, 1994 SAMPLES/MATRIX G5S7-Gb0Z
REVIE . Ge06-G610
WED BY D.S. De Lorenzo G614-G618
DAY 3622-G626

LABORATORY 222-5 I(S‘ . G630-G634
_ Iy 66376642

CASE # Grout Test Project G698-G701
G720-G723

SDG # 241-AP-10Q2 G747-G750

DATA ASSESSMENT SUMMARY

NO, _NO,_
1. Chain of Custody 0 0
2. Preparation Blanks 0 0
3. Duplicate Analysis 0 . _0
4. Spike Recoveries 0 0
5. Other Quality Control N/A N/A
0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: A1l quality control criteria_were met, with nc
exceptions.

NOTES: _The data were validated according to RCRA Level B criteria,

o Refer to the corresponding attachments for explanation of any problems.

-40
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WHC-SD-WM-DP-054 REVO

ADDENDUM TR
ANION ANALYSIS QC

Name D.S. De lorenzo Date Jan. 5, 1894

QC Check: _CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 {102-AP), was sampled by WHC on
4/28/93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the Tab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for NO, and NO.. The stability of the grout specimens with respect
to time was the %ocus oﬁ the analyses; therefore, holding time specifications
are irrelevant. :

ACTION: No action was required.

sample # constituent value/qualifier

/pal
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WHC-SD-WM-DP-054 REVO
ADDENDUM TA
ANION ANALYSIS QC

Name D.S5. De lorenzo Date Jan. 5, 1994

QC Check: _PREPARATION BLANKS

COMMENTS: Preparation blanks are evaluated for the presence of contaminants,

and at least one preparation blank is required for each sample batch. If the

concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as
non-detected (U).

ACTION: The blanks were free of contamination, and no action was raquired.

sample # constituent value/qualifier

(#-az 000035



WHC-SD-WM-DP-054 REVO
SDOENDUM 1A
ANION ANALYSIS QC

Name D.S. De Lgrenzo Date Jan. 5, 1994

QC Check: _DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens were evaluated for NO, and NC; through
5-day and 90-day anion analyses. For each time period, triplicate analyses
were performed (three samples evaluated). Grout specimens were prepared by
blending composite 102-AP waste with a dry blend consisting of Type II
Portland cement, attapulgite clay, and class F fiy ash. Additional grout
specimens were prepared using water as the Tiquid instead of using the
composite waste.

Three 102-AP grout samples were evaluated for NO, and NO;, in addition to a
grout water sample. Duplicate analyses were per%ormed #%r the 90-day
leachate, with percent Relative Standard Deviation (%RPD) values all Tess than
1.0%. It is therefore reasonable to believe that the precision of the ion
chromatography anion analysis methods is acceptable.

The laboratory, however, states that "Since the waste in 102-AP was determined
to be homogenous (the mean concentrations at each location could not be
distinguished from each other), a composite solution was prepared..." |In
order to evaluate precision with respect to grout sample preparation, the
percent Relative Standard Deviation (%RSD) of the triplicate analyses was
calculated for each leach-time interval. Percent RSD values exceeding 20%
indicate imprecision with respect to sample heterogeneity or grout sample
‘preparation. (Relative Standard Deviation is equal to the sampie standard
deviation divided by the mean value.)

Time Period _NO,_%RSD _NOQ,_%RSD
0 (Wash) 48.1% 52.2%
1 (2 hours) 22.8% 22.8%
2 (7 hours) 34.4% 31.7%
3 (24 hours) 35.2% 34.4%
4 (48 hours) 34.6% 32.5%
5 (72 hours) 32.7% 31.5%
6 (96 hours) 33.3% 31.7%
7 (120 hours) 31.7% 29.7%
8 (456 hours) 26.0% 28.1%
9 (1128 hours) 12.2% 15.3%
10 (2160 hours) 5.1% 5.9%

ACTION: Duplicate analyses which allowed for the calculation of relative
percent differences were conducted on the 90-day leachate samples and yielded
values of less than 1%; therefore, the %RSD data was not utilized to gualify
the results but was provided for information purposes.

sample # constituent value/qualifier -

[Aa3 &




WHC-SD-WM-DP-054 REV O
ADDENDUM TA
ANION ANALYSIS QC

Name D.S. De lLogrenzo Date _Jan. 5, 1994

QC Check: _SPIKE RECOVERIES

COMMENTS: Matrix spikes are used in to indicate overall accuracy for a given
matrix. Spike analyses were not performed for the NO, or NO, determinations.
In the absence of spike recovery data, performance of the LSLoratory Control

Standard (LCS), or blank spike, shall be considered. Results outside of the

control limits are qualified as estimated or unusable based on the judgement

of the reviewer. In all cases, the LCS recoveries were within the applicable
control limits.

ACTION: No action required.

sample # constituent value/qualifier

h-aa
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WHC-SD-WM-DP-054 REV O
ADDENDUM 14
Am-241 DATA ASSESSMENT

DATE 1-5-94 SAMPLES/MATRIX (G597-G602
i G606-G610
REVIEWED BY A. T. DiCenso e GA14-G618
IRV G622-G626
LABORATORY 222-S G630-GA34
Gh37-GH4?
CASE # Grout Test Project G698-G701
G720-G723
SDG # 241-AP-102 G747-G750
DATA ASSESSMENT SUMMARY
Am-241
1. Chain of Custody 0
2. Preparation Blanks 0
3. Duplicate Analysis 0
4, Tracer Recoveries M
5. Other Quality Control N/A
0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: Results calculated from inadequate tracer recopveries were

qualified as unusable.

NOTES: The data were validated according to RCRA Level B criteria,

o Refer to the corresponding attachments for explanation of any problems.

/ﬁl 45
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WHC-SD-WM-DP-054 REV O

ADDENDUM 1A
Am-241 QC

Name A. 7. DiCenso Date 1-5-94

QC Check: _CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for Am-241. The stability of the grout specimens with respect to
time was the focus of the analyses; therefore, holding time specifications
were irrelevant.

ACTION: No action was reguired.

sample # constituent : value/qualifier

|46
000359



WHC-SD-WM-DP-054 REV O
ADDENTUM 14
_An-241 QC_

Name _A. T. DiCenso Date 1-5-94

QC Check: _PREPARATION BLANKS

COMMENTS: Preparaticn blanks are evaluated for the presence of contaminants,
and at least one preparation blank is required for each sample batch. If the
concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as
non-detected (U).

ACTION: The blank data were satisfactory, and no action was required.

sample # constituent value/qualifier

/h-a7
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WHC-SD-WM-DP-054 REV O
ARDENDUM TR
Am-241 QC

Name A. T. DiCenso Date 1-5-94

QC Check: _DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for Am-241
consisted of one grout product made from water and three composed from 102-AP
tank waste. Since the waste in the 102-AP tank was determined to be
homogeneous by the lab, the Am-241 analyses were actually run in triplicate.
A1l grout.results within each leachate time interval were either non-detect or
near the detection 1imit; therefore, the reported data were considered to be
acceptable with respect to precision requirements.

ACTION: No action was required.

sample # constituent value/qualifier

/fa8
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WHC-SD-WM-DP-054 REV O
ACDENDUM 14
Am-241 QC

Name A. T. Dilenso Date 1-5-94

QC Check: _TRACER RECQVERIES

COMMENTS: Tracers are used in radiochemical analyses to indicate overaill
accuracy for a given matrix. Results calculated from tracer recoveries of less
than 30% or greater than 115% were qualified as unusable (R).

ACTION: The following data were qualified due to unacceptable tracer
recoveries.

sample # constituent value/qualifier
G597 Am-241 < 6,37E-6 uCi/ml R
G598 Am-241 < 6.37E-6 R
G599 Am-241 < 6.37E-6 R
G600 Am-241 < 6,37E-6 R
G601 - Am-241 < 6.37E-6 R
G602 Am-241 < 6.37E-8 R
G606 Am-241 < 6.37E-6 R
G607 Am-241 < 6.37E-6 R
G608 Am-241 < 6.37E-6 R
G610 Am-241 < 6.37E-6 R
G615 Am-241 < 1.27E-5 R
G616 Am-241 < 1.27E-5 R
G618 Am-241 < 1.27E-5 R
G622 Am-241 < 6.37E-6 R
G623 Am-241 < 6.37E-6 R
G624 Am-241 < 6.37E-6 R
G630 Am-241 < 1.27E-5 R
G632 Am-241 < 1.27E-5 R
Ge34 Am-241 < 1.27E-5 R
G637 Am-241 < 6.37E-6 R
G641 Am-241 7.64E-6 R
G698 Am-241 < 1.27E-5 R
G722 Am-241 < 1.27E-5 R
G723 Am-241 < 1.27E-5 R
G747 Am-241 < 3.40E-5 R
G748 Am-241 < 3.40E-5 R
G749 Am-241 5.48E-5 R
G750 Am=-241 < 3.40E-5 R

>~
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WHC-SD-WM-DP-054 REV O
ADDENDUM TR
Tc-99 DATA ASSESSMENT

DATE 1-3-94 SAMPLES/MATRIX G597-G602
b G606-G610

REVIEWED BY A. T. DiCenso L 6G614-G618
Y erad G622-G626

LABORATORY 222-5 G630-Gb634
G637-G642

CASE # Grout Test Project G698-G701
' G720-G723

sSDG # 241-AP-102 G747-G750

DATA ASSESSMENT SUMMARY

Tc-99

1. Chain of Custody 0
2. Preparation Blanks 0
3. Duplicate Analysis X
4. Spike Recoveries X
5. Other Quality Control N/A

0 = data had no problems

X = minor problems, data may be qualified

M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The data associated with all samples except G720, G721,
G722, and G723 were qualified with respect to either the duplicate data, spike
data, or both.

NOTES: The data were validated according to RCRA Level B criteria.

o Refer to the corresponding attachments for explanation of any problems.

Jf-50

€c00043



WHC-SD-WM-DP-054 REV O
ADDENDUM TA
_Tc-99 QC

Name A. 7. DiCenso Date 1-3-94

QC Check: _CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order toc generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for Tc-99. The stability of the grout specimens with respect to time
was the focus of the analyses; therefore, holding time specificaticns were
irrelevant.

ACTION: No action was required.

sample # constituent value/qualifier

JH-51
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WHC-SD-WM-DP-054 REV 0
AUDUENDUM TA

Tc-99 QC

Name A. T. DiCenso ' Date 1-3-94

QC Check: PREPARATION BLANKS

COMMENTS: Preparation blanks are evaluated for the presence of contaminants,
and at Teast one preparation blank is required for each sample batch. If the
concentration of an analyte in a sample is less than 5 times the concentration
exhibited by the analyte in the blank, the associated results are qualified as
non-detected {U).

~ACTION: The blank data were satisfactory, and no action was required.

sample # constituent value/qualifier

/})-52
000045



WHC-SD-WM-DP-054 REV 0
AONENDUM 1A
_Tc-99 QC_

Name _A. T. DiCensao Date 1-3-94

QC Check: _DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The Teached grout specimens which were evaluated for Tc-99 consisted
of one grout product made from water and three composed from 102-AP tank
waste. Since the waste in the 102-AP tank was determined to be homogeneous by
the tab, the Tc-99 analyses were actually run in triplicate. In order to
evaluate precision, the percent relative standard deviation (%RSD) was
calculated for each time interval in which all three grout mixtures yielded a
detectable Tc-99 value. The results of these calculations are listed in the
following table.

Time Period %RSD

21.3%
23.6%
63.4%
73.6%
27.1%
11.0%
5.66%

SDWOo W=D

1

The %RSD values pertaining to time periods 0, 1, 3, 4, and 8 were greater than
20%, and the data corresponding to time periods 2, 5, 6, and 7 could not
verify precision since each time interval yielded both detect and non-detect
results. Therefore, all data associated with grout specimens composed from
tank waste pertaining to time intervals 0-8 were considered to be estimated.
This interpretation of the duplicate data, however, cannot accurately
determine whether the imprecision encountered in the analyses is due to method
error or sample heterogeneity, but in this validator’s opinion, it is most
Tikely due to the latter.

ACTION: The data were qualified as indicated by the following table.

sample # constituent value/qualifier
G608 Tc-99 2.23E-5 J
G609 Tc-99 7.64E-5 J
G610 Tc-99 4,16E-5 J
G614 Tc-99 4.70E-4 J
G615 Tc-99 5.69E-4 J
G616 Tc-99 < 3.00E-4 UJ
G617 Tc-99 3.32E-4 J
G618 Tc-99 3.60E-4 J
G622 Tc-99 3.20E-5 J
G623 Tc-99 9.40E-5 J
G624 Tc-99 5.27E-5 J
G625 Tc-99 9.07E-5 J
J#-53
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Name A. T. DiCenso

QC Check:

DUPL ICATE ANALYSIS (continued)

sample #

G626
G630
G631
G632
G633
G634
G637
G638
G639
G640
G641
G642
G748
G749

G750

constituent

Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99
Tc-99

/ﬁ/Sﬁl.

value/qualifier

WHC-SD-Wii-DP-054 REVO
ADDENDUM TR
_Tc-99 QC

A

8
7
7
5
3
1
2
4.
3
2
2
2
3
4
6

.55E-5
.48E-5
.22E-5
.85E-5
.40E-5
.22E-4
.80E-4
50E-4
.31E-4
.84E-4
.79E-4
.84E-4
.73E-4
.12E-4
.08E-4

1-3-94
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WHC-SD-Wi4-DP-054 REV O

ADDENDUM 1A
Tc-99_QC

Name A. T. DiCenso

QC Check: _SPIKE RECOVERIES

COMMENTS: Matrix spikes are used in radiochemical analyses to indicate

Date _1-3-94

overall accuracy for a given matrix. The recoveries associated with spikes

shall be within three standard deviations of normal operating conditions. When
laboratory defined control Tlimits are not available, spike recoveries must be
between 75 and 125%. Results ocutside the Timits are qualified as estimated or
unusable based on the judgement of the reviewer.

ACTION: The following data failed to satisfy the established criteria.

value/qualifier

sample # constituent
G597 Tc-99
G598 Tc-99
G599 Tc-99
GAO0 Tc-99
Go0l Tc-99
G&02 Tc-99
G606 Tc-99
G607 Tc-99
6608 Tc-99
G609 Tc-99
G610 Tc-99
G627 Tc-99
G623 Tc-99
G624 Tc-99
6625 Tc-99
G626 Tc-99
G630 Tc-99
G631 Tc-99
G632 Tc-99
G633 Tc-99
G634 Tc-99
G698 Tc~99
G699 Tc-99
G700 Tc-99
G701 Tc-99
G747 Tc-99
G748 Tc-99
G749 Tc-99
G750 Tc-99

/fr-ss

AN A A AN A AN

W B WO WO ~~100 W W WP~ P DD e bl e e

.47E-5 uCi/ml
.45E-5
.45E-5
.45E-5
A6E-5
.53E-5
.26E-6
.56E-6
.23E-5
.64E-5
.16E-5
. 20E-5
.40E-5
.27E-5
.07E-5
.55E-5
.48E-5
.22E-5
.85E-5
.40E-5
.22E-4
.14E-6
.94E-4
.79E-4
.64E-4
.06E-5
.73E-4
.12E-4
.08E-4
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WHC-SD-WM-DP-054 REV O
ADDENDUM 14

WET CHEMISTRY DATA ASSESSMENT

DATE 01/04/94 SAMPLES/MATRIX G597 - (602
G606 - G610
REVIEWED BY J.D. Franklin Q,ﬁ* -/*r/‘?a G614 - G618
Y G622 - 626
LABORATORY 2225 G630 - 634
6637 - 642
CASE # GROUT PRODUCT TEST
SDG # 241-AP-102

DATA ASSESSMENT SUMMARY

_ToC
1. Chain of Custody/Holding Times 0
2. Blanks X
3. Laboratory Control Sample 0
4. Duplicate Analysis 0

data had no problems
minor problems, data may be qualified
data qualified due to major problems/some data may be unusable

e ]
nunnu

OVERALL ASSESSMENT: The composite nature of the original sample, and the use
of the sample to manufacture a new sample source enabled the modification of
some of the validation standards. The criteria for custody/holding times and
duplicate analysis were modified, and the LCS data were evaluated in place of
the matrix spike/matrix spike duplicate data. A1l blanks in this sample
series were contaminated.

NOTES: The analyses were conducted in_accordance with_222S Laboratory
Procedure No. LA-344-105 B-2, at the five-day interval. The data were
validated to B’ level criteria.

/f <56
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WHC-SD-WM-DP-054 REV QO
ABDENDUM 14
WET CHEMISTRY

Name J.D. Franklin Date 0]1/04/94

QC Check: _CHAIN OF CUSTODY

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product spacimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day Teach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for Total Organic Carbon. The stability of the grout specimens with
respect to time was the focus of the analyses; therefore, holding time
specifications were irrelevant.

ACTION: No action was required.

sample # constituent value/qualifier

(A7 C00050
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WET _CHEMISTRY QC

Mame J.D. Franklin ' Date 01/04/94

QC Check: _BLANKS

COMMENTS: Calibration and preparation blanks were evaluated for the presence
of contaminants. Calibration blanks should be run at a 10% frequency.
Analytes exhibiting a concentration less than five times the corresponding
blank result shall be qualified as non-detects. If the absolute value of any
negative blank values exceeded the Instrument Detection Limit (IDL), non-
detects were qualified as estimated (UJ) and positive results within 2 times
the absolute value of the blank value as estimated.

ACTION: Contamination in all blanks made necessary the gualification of all
positive results as undetected.

sample # constituent value/qualifier
G597 TOC <5.50 ug/ml U
G598 ToC <5.50 U
G599 TOC <5.50 U
G600 TOC <5.50 U
G602 TOC <5.50 U
Ga06 T0C <5.50 U
G607 TOC <5.50 U
G608 TOC <5.50 u
(G609 TOC <5.50 U
G610 TOC <5.50 U
G630 TOC <5.50 U
G631 TOC <5.50 1]
G632 ToC <5.50 U
G633 TOC <5.50 U
G634 TOC <5.50 U

ES o



WHC-SD-WM-DP-054 REV O
ADDENDUM T4
WET CHEMISTRY QC

Name J.D. Franklin Date 01/04/94

QC Check: _|ABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. All1 LCS results must fall within the control Tlimits of + 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
gualified as unusable.

ACTION: A11 criteria were met.

sample # canstituent value/qualifier

/#52 000052



WHC-SD-WM-DP-054 REV O
AOCENDUM 1A

WET CHEMISTRY QC

Name J.D. Franklin Date 01/04/94

QC Check: _DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for Total Organic
Carbon consisted of one grout product made from water and three composed from
102-AP tank waste. Since the waste in the 102-AP tank was determinad to be
homogeneous by the lab, the Total Organic Carbon analyses were actually run in
triplicate. Since all sample results were qualified as non-detects as a
consequence of the blank criteria, precision was satisfactory.

ACTION: No action was required.

sample # constituent value/qualifier

/#-60 000053



WHC-SD-WM-DP-054 REV O
ADDENDUM 1A

WET CHEMISTRY DATA ASSESSMENT

DATE 01/05/94 SAMPLES/MATRIX G698 - G701
-/ G720 - G723
REVIEWED BY J.D. Franklin ﬂ@bﬁ g/~4/i g 47466756 0 T
LABORATORY 2225 o
e Jres
CASE # GROUT PRODUCT TEST
SDG # 241-AP-102

DATA ASSESSMENT SUMMARY

_ToC
1. Chain of Custody/Holding Times 0
2. Blanks 0
3. Laboratory Control Sample 0
4. Duplicate Analysis X

data had no problems
minor problems, data may be qualified
data qualified due to major probiems/some data may be unusable

=2xO
mowon

OVERALL ASSESSMENT: The composite nature of the original sample, and the use
of the sample to manufacture a new sample source enabled the modification of
some of the validation standards. The criteria for custody/holding times and
duplicate analysis were modified, and the LCS data were evaluated in place of
the matrix spike/matrix spike duplicate data. %RSD data were calculated for
the one time interval (Sample nos. G748, G749, G750) which contained all
positive results and were found to be out of control Timits.

NOTES: The analvses were conducted in accordance with 2225 Laboratory
Procedure No. LA-344-105 B-2, at the ninety-day interval. The data were
validated to B’ level criteria.

/ﬂfﬁi
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WHC-SD-Wi-DP-054 REVO
ADDENDUM T4

WET CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: _HOLDING TIMES

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day lzach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for TOC. The stability of the grout specimens with respect toc time
was the focus of the analyses; therefore, holding time specifications were
irrelevant.

ACTION: No action was required.

sample # constituent value/qualiifier

/162
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WHC-SD-WW-DP-054 REV O

ADDENDUM 1A
WET CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: _BLANKS

COMMENTS: Calibration and preparation blanks were evaluated for the presence
of contaminants. Calibration blanks should be run at a 10% frequency.
Analytes exhibiting a concentration less than five times the corresponding
blank result shall be qualified as non-detects. If the absolute value of any
negative blank values exceeded the Instrument Detection Limit (IDL), non-
detects were qualified as estimated (UJ) and positive results within 2 times
the absolute value of the blank value as estimated.

ACTION: All criteria were nmet.

sample # constituent value/qualifier

|63
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WHC-SD-WM-DP-054 REV O
ADOENDUM T4
WET _CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: _LABQRATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. A1)l LCS results must fall within the control Timits of * 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
gualified as unusable.

ACTION: A1l criteria were met.

sample # constituent value/guaiifier
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WHC-SD-WM-DP-054 REV O
ADDENDUM 1A
WET CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: _DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The leached grout specimens which were evaluated for Total Organic
Carbon consisted of one grout product made from water and three composed from
102-AP tank waste. Since the waste in the 102-AP tank was determined to be
homogeneous by the 1ab, the Total Organic Carbon analyses were actually run in
triplicate. In order to evaluate precision with respect to the three samples,
the percent relative standard deviation (%RSD) was calculated for the one time
interval (Sample nos. G748, G749, G750) which yielded three positive results
and that %RSD (31.5%) was compared to a +20% control limit. This
interpretation of the duplicate data, however, cannot accurately determine
whether the imprecision encountered with the analyses is due to methed error
or sample hetercgeneity.

ACTION: A11 analysis series with detectable results were qualified as
estimated.

sample # constituent value/qualifier
G699 TOC <5.50 ug/ml UJ
G700 TOC 7.70 ug/ml J
G701 TOC 11.0/ug/ml J
G721 T0C <5.50 ug/ml UJ
G722 T0C 7.15 ug/ml J
G723 TOC 8.80 ug/ml J
G748 TOC 7.10 ug/ml J
G749 T0C . 9,30 ug/ml J
G750 T0C 15.0 ug/ml J

/- 65
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WHC-SD-VWV!~DP-054 REVO

ABDENDUN 77
WET CHEMISTRY DATA ASSESSMENT

DATE 01/06/94 SAMPLES/MATRIX G597 - 3602
- G606 - G610
REVIEWED BY J.D. Franklin i 9& '/ & /' u G614 - 618
\ G630 - 3634
LABORATORY 2228 G637 - (647
CASE # GROUT PRODUCT TEST
SDG # 241-AP-102

DATA ASSESSMENT SUMMARY

_pH
I. Chain_of Custody/Helding Times 0
2. Laboratory Control Sample 0
3. Duplicate Analysis | 0

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The composite nature of the original sample, and the use

of the sample to manufacture a new sample _source enabled the modification of

some of the validation standards. The criteria for custody/holding times and
duplicate analysis were modified, and the LCS data were evaluated in place of
the matrix spike/matrix spike duplicate data.

NOTES: The analyses were conducted in accordance with 222S laboratory
Procedure No. LA212-102/C-5, at the 5-day interval. The data were evaluated
to ’B’level criteria. .

/,4 - 686
000059



WHC-SD-WM-DP-054 REVO
ADDENDUM T3

WET CHEMISTRY QC

Name J.D. Franklin Date 01/06/94

QC Check: _HOLDING TIMES

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radiochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the lab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody decumentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for pH. The stability of the grout specimens with respect to time
was the focus of the analyses; therefore, holding time specifications were
irrelevant.

ACTION: 'No action was required.

sample # constituent value/qualifier

JH-67
C0006(¢



WHC-SD-WM-DP-054 REV 0

ADDENDUM T4
WET CHEMISTRY QC

Name J.D. Franklin Date 01/06/94

QC Check: _LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps in the analysis, including sample
preparation. A1l LCS results must fall within the control Timits of t 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample resulis are
qualified as estimated. Results associated with an LCS recovery of < 50% are
qualified as unusable.

ACTION: A11 criteria were met.

sample # constituent value/qualifier

J1-68
000061



WHC-SD-WiM-DP-054 REVO
ADDENDUM TA

WET CHEMISTRY QC

Name J.D. Franklin Date 01/06/G4

QC Check: _DUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The Teached grout specimens which were evaluated for pH consisted of
one grout product made from water and three composed from 102-AP tank waste.
Since the waste in the 102-AP tank was determined to be homogeneous by the
lab, the pH analyses were actually run in triplicate. In order to evaluate
precision with respect to the three samples, the percent relative standard
deviation %RSD was calculated for each time interval. If a %RSD value exceeded
20%, the results were considered to be estimated. This interpretation of the
duplicate data, however, cannot accurately determine whether the imprecision
encounterad with the analyses is due to method error or sample heterogeneity.

ACTION: A1 criteria were met.

sample # constituent value/qualifier

-€9
J#-69 000062



WHC-SD-WM-DP-g54 REVO
YODERDOM 1A

WET CHEMISTRY DATA ASSESSMENT

DATE 01/05/94 SAMPLES/MATRIX G698 - G701
QM (/ﬁ G720 - 4723
REVIEWED BY  J.D. Franklin] ’/& 7 GB350 © o e s
LABORATORY 2225 s |
s P a4
CASE # GROUT PRODUCT TEST
SDG # ' 241-AP-102

DATA ASSESSMENT SUMMARY

_pH
1. Chain of Custody/Holding Times 0
2. Laboratory Control Sample 0
3. Duplicate Analysis 0

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major probiems/some data may be unusable

OVERALL ASSESSMENT: The composite nature of the original sample, and the use

of the sample to manufacture a new sample source enabled the modification of

some of the validation standards. The criteria for custody/helding times and
duplicate analysis were modified, and the LCS data were evaluated in place of
the matrix spike/matrix spike duplicate data.

NOTES: The analyses were conducted in accordance with 222S Laboratory
Procedure No. LA212-102/C-5, at the 90-day interval. The data were evaluated
to ’B’Tevel criteria.

Jp70

C0006y



WHGSD-WM—DP-OM REVQ
AGDENDUM T4

WET CHEMISTRY QC

Name J.D. Franklin ' Date 01/05/94

QC Check: _HOLDING TIMES

COMMENTS: The grout feed tank, 241-AP-102 (102-AP), was sampled by WHC on 4-
28-93 and subsequently analyzed for chemical and radiochemical constituents;
the inorganic and radjochemical results were reported in WHC-SD-WM-DP-046.
After completing the analyses, the 102-AP tank waste was combined with cement,
clay, and fly ash by the Tab in order to generate grout product specimens.
Since the lab maintained possession of the formulated samples from origination
through evaluation, chain of custody documentation was not mandatory. The
grout product specimens were subjected to five-day and ninety-day leach tests,
and the resulting leachate accumulated during specified time intervals was
evaluated for pH. The stability of the grout specimens with respect to time
was the focus of the analyses; therefore, holding time specifications were
irrelevant. :

ACTION: No action was required.

sample # constituent value/qualifier

L
C00064



WHC-SD-WM-DP-054 REV O
ANDENTUM 1A

WET_CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: _LABORATORY CONTROL STANDARD

COMMENTS: The Laboratory Control Sample (LCS) serves as a monitor of the
overall performance of all steps im the analysis, including sample
preparation. A1l LCS results must fall within the control limits of t 20% of
the true value. If the LCS recovery is > 120% or 50 - 79%, sample results are
qualified as estimated. Results associated with an LCS recovery of < 50% are
qualified as unusable.

ACTICON: All criteria were met.

sample # constituent value/qualifier

72

C0006s



WHC-SD-WM-DP-054 REV O

AUDENDUM 1A
WET_CHEMISTRY QC

Name J.D. Franklin Date 01/05/94

QC Check: _BUPLICATE ANALYSIS

COMMENTS: Duplicate samples are evaluated to monitor the precision of an
analysis. The Teached grout specimens which were evaluated for pH consisted of
one grout product made from water and three composed from 102-AP tank waste.
Since the waste in the 102-AP tank was determined to be homogeneous by the
lab, the pH analyses were actually run in triplicate. In order to evaluate
precision with respect to the three samples, the percent relative standard
deviation %RSD was calculated for each time interval. If a %RSD value exceedad
20%, the results were considered to be estimated. This interpretation of the
duplicate data, however, cannot accurately determine whether the imprecision
encountered with the analyses is due to method error or sample heterogeneity.

ACTION: A1l criteria were met.

éamp]e # constituent value/qualifier

-7 Ly



	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF
	15.TIF
	16.TIF
	17.TIF
	18.TIF
	19.TIF
	20.TIF
	21.TIF
	22.TIF
	23.TIF
	24.TIF
	25.TIF
	26.TIF
	27.TIF
	28.TIF
	29.TIF
	30.TIF
	31.TIF
	32.TIF
	33.TIF
	34.TIF
	35.TIF
	36.TIF
	37.TIF
	38.TIF
	39.TIF
	40.TIF
	41.TIF
	42.TIF
	43.TIF
	44.TIF
	45.TIF
	46.TIF
	47.TIF
	48.TIF
	49.TIF
	50.TIF
	51.TIF
	52.TIF
	53.TIF
	54.TIF
	55.TIF
	56.TIF
	57.TIF
	58.TIF
	59.TIF
	60.TIF
	61.TIF
	62.TIF
	63.TIF
	64.TIF
	65.TIF
	66.TIF
	67.TIF
	68.TIF
	69.TIF
	70.TIF
	71.TIF
	72.TIF
	73.TIF
	74.TIF
	75.TIF
	76.TIF
	77.TIF
	78.TIF
	79.TIF
	80.TIF
	81.TIF
	82.TIF
	83.TIF
	84.TIF
	85.TIF
	86.TIF
	87.TIF
	88.TIF
	89.TIF
	90.TIF
	91.TIF
	92.TIF
	93.TIF
	94.TIF
	95.TIF
	96.TIF
	97.TIF
	98.TIF
	99.TIF
	100.TIF
	101.TIF
	102.TIF
	103.TIF
	104.TIF
	105.TIF
	106.TIF
	107.TIF
	108.TIF
	109.TIF
	110.TIF
	111.TIF
	112.TIF
	113.TIF
	114.TIF
	115.TIF
	116.TIF
	117.TIF
	118.TIF
	119.TIF
	120.TIF
	121.TIF
	122.TIF
	123.TIF
	124.TIF
	125.TIF
	126.TIF
	127.TIF
	128.TIF
	129.TIF
	130.TIF
	131.TIF
	132.TIF
	133.TIF
	134.TIF
	135.TIF
	136.TIF
	137.TIF
	138.TIF
	139.TIF
	140.TIF
	141.TIF
	142.TIF
	143.TIF
	144.TIF
	145.TIF
	146.TIF
	147.TIF
	148.TIF
	149.TIF
	150.TIF
	151.TIF
	152.TIF
	153.TIF
	154.TIF
	155.TIF
	156.TIF
	157.TIF
	158.TIF
	159.TIF
	160.TIF
	161.TIF
	162.TIF
	163.TIF
	164.TIF
	165.TIF
	166.TIF
	167.TIF
	168.TIF
	169.TIF
	170.TIF
	171.TIF
	172.TIF
	173.TIF
	174.TIF
	175.TIF
	176.TIF
	177.TIF
	178.TIF
	179.TIF
	180.TIF
	181.TIF
	182.TIF

